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VIB URN UM P LANT « Solid step into the future. 

St. Joseph Lead Co., well known for progres- 

siveness—and achievement—in the use of meth- 

ods, equipment and technology, has made a 

great advance with its new Viburnum project 

in Southeastern Missouri. 

Teamwork, imagination-and experience 

Viburnum, which includes three mines, a mill, 

and modern community, is a product of sound 

planning, the combined efforts of men and their 

experience at work. Technical know-how, know- 

ledge gained in a long history in the Lead Belt 

and other operations, plus ideas from working 

personnel, have produced unique methods, 

equipment and automated process control sys- 

tems which make the new operation unparalleled 

for efficiency. 

4a division of 

Western Machinery Company 

650 Fifth Street, San Francisco 7, California 

Wemco-Fagergrens for flotation 

In the milling section, four banks of Wemco- 

Fagergren 66” x 60” 7-cell machines were selected 

for roughing and four 2-cell 66” units with 

Pumper Cell closure for cleaning duty. 

Minimum floor space required 

Wemco-Fagergren machines save on valuable 

floor space because ‘'Fags’’ are proved more pro- 

ductive per square foot of area. Premium Savings, 

too, in maintenance, replacement, labor and 

reagents. 

The story of Wemco-Fagergren is one of success 

for the companies it has served. A Wemco rep- 

presentative can tell you how this ‘‘task force’’ 

of flotation can fit most profitably in your plans 

for the future. 

and throughout the world 



For carloads or small lots 

Eighteen convenient smelters and refineries 

ASARCO: Buyer, smelter, refiner 

of gold, silver, lead, copper and 

zine ores and blister copper, 

concentrates, mattes and residues. 

Fourteen domestic and four Mexican 

plants located for maximum 

accessibility as follows: 

LEAD SMELTERS 

Selby, California 

East Helena, Montana 

El] Paso, Texas 

Chihuahua, Chih., Mexico 

ZINC SMELTERS 

Amarillo, Texas 

Corpus Christi, Texas 

Rosita, Coah., Mexico 

COPPER SMELTERS 

Hayden, Arizona 

El] Paso, Texas 

Tacoma, Washington 

San Luis Potosi, S.L.P., Mexico 

LEAD REFINERIES 

Selby, California 

Omaha, Nebraska 

Perth Amboy, New Jersey 

Monterrey, N.L., Mexico 

COPPER REFINERIES 

Baltimore, Maryland 

Perth Amboy, New Jersey 

Tacoma, Washington 

For additional information, 
write to the plant nearest you 
or to: American Smelting 
and Refining Company, Ore 
Purchasing Department, 120 

ees Broadway, New York 5, N. Y. ms Seite 
= F 
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Tee’d off about grinding balls? 

Then call that old pro, your CFal 

salesman. He can supply grinding balls 

that will give you a better score and 

keep your mill throughput up and your 

blood pressure down. 

Made from forged alloy or carbon 

steel, every CFal Grinding Ball is up 

to par—outstanding resistance to wear 

and impact splitting . . . exceptional 

uniformity of roundness, density and 

other physical properties. CFI Grind- 

ing Balls are available in the follow- 

ing diameter sizes: Forged Alloy Steel 

— 1%” to 4"; Forged Carbon Steel 

—%" to 5”. No matter which you 

choose, you're going to be down the 

middle of every fairway and putting 

for a birdie. €280 

Other quality CF&I Steel Products for basic industries 

Grinding Rods + Mine Rails and Accessories + Rock Bolts * Realock 

Metallic Fabric + Industrial Screens * Wickwire Rope + Grader Blades 

MADE IN U.S.A 

The Colorado Fuel and Iron Corporation 
Denver + Oakland + New York 

Sales Offices in Key Cities 

MINING WORLD 
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Humboldt Mining Company’s new mill in Michigan is now 
producing 2,000 long tons of high quality iron pellets per day 
using the new grate-kiln process. Here is an up-to-the-minute 
report on the revolutionary metallurgical process that has at- 
tracted the attention of the industry .................. 16 

Mineral Concentrates & Chemical Company, Inc. (Mincon) 
is using a new thermic-flotation process at its new mill in Col- 
orado to produce a wide variety of high purity beryllium com- 
pounds and oxides ............ 

Lance Corporation's uranium mines in New Mexico are 
the subject of a detailed report that includes the geology of the 
ore bodies, as well as details of mining methods. The two mines, 
Black Jack No. 1 and No. 2, have differing problems relating 
to water and mining conditions ...............+.++2+. 20 

Mining Boom in British Columbia has been sparked by the 
insatiable demand of the growing Japanese economy for more 
raw materials. Signed contracts now cover more than $200,- 

000,000 worth of minerals to be delivered within the next few 
ONS done. ivewe 
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IT’S A FACT* 

Usable core 

is important 

If you are buying core, you 

want the highest core 

recovery possible. The most 

advanced Longyear 

equipment including the 

Wire Line, plus 

technical know-how, will 

assure you the best 

results. Consult Longyear 

for your next Contract 

Drilling Program. For a 

quotation, or more 

information, contact our 

nearest office. 

E. J. LONGYEAR CO. 

Longyear Building 1533 W. Mulberry Dr. 
Minneapolis 2, Minn. Phoenix 15, Ariz. 

P. 0. Box 245 P. 0. Box 18 
Max Meadows, Va. Poplar, Wis. 

ADV-174C 



Profit from the inside story on Roebling 

Royal Blue Wire Rope—the quality goes 

all the way through. Extra high 

strength in conjunction with uni- 

formity of rope construction 

means unequalled resistance 

to wear and tear — and a whop- 

ping increase in service life. 

That is why every inch of 

Roebling Royal Blue pays off on the job 

for you. Get all the details from 

your wire rope distributor, 

or write for free booklet to 

Roebling'’s Wire Rope Divi- 

sion, Trenton 2, New Jersey. 

ROEBLINGE 
Branch Offices in Principal Cities 

John A. Roebling’s Sons Division 

The Colorado Fuel and Iron Corporation. 



CAPITOL concentrates 

GOVERNMENT ACTION AND REACTION AFFECTING MINING 

Edmondson Lead-Zinc Bill Passed By House With Little Enthusiasm . 

On Thursday, August 24, the 
House of Representatives passed 
H. R. 84, the Edmondson small lead- 

zinc mine subsidy bill as amended by 
the House Interior Committee, by a 
vote of 196 yeas, 172 nays, not voting 
69. The bill as passed is a compro- 
mise between the original H. R. 84 
and a suggested bill by the Interior 
Department. Its total cost will be 
$16,500,000 over a period of five 

years. There was no strong opposi- 
tion shown in the debate on the bill, 
nor was there any vast enthusiasm. 

Representative Saylor of Pennsyl- 
vania proposed an amendment which 
would have reversed the formula in 
the bill and, instead of phasing out 
by reducing the eligible production 
each year, he would have started 
with 600 tons the first year and ended 
with 1,500 tons the last year, his the- 
ory being that it would take some 
time for certain mines to get into 
production and that after the fourth 
year they should be able to stand on 
their own feet. The amendment was 
defeated by voice vote. After which 
Mr. Saylor proposed to raise the 

eligibility figure from 3,000 tons per 
year to 4,999. This amendment also 
was defeated by voice vote. 

Those who spoke against the bill 
mostly were not against aiding the 
lead-zinc industry, but thought it 
should be aided by tariffs and quotas. 
Those who spoke for the bill ob- 
viously considered it an inadequate 
stop-gap, designed to placate the 
White House and using the Interior 
Department phase-out formula for 
this reason. 

Typical comments, even of some of 
the bill’s strongest proponents were 
to the effect that, “if we are to have 
legislation this year, this must be it.” 
Representative Dominic of Colorado, 
a staunch friend of the mining indus- 
try remarked, “I recognize, and I 
hope the small miners will recognize, 
that this bill, if passed, will not revive 
good conditions and may prove a 
cruel hoax to those who rely on it.” 

Representative Saylor of Pennsyl- 
vania, who as mentioned above of- 
fered some amendments to H. R. 84 
which were not adopted voted 
against the bill, remarking, “This bill 

in my opinion, will do more harm 
than good; and I will tell you why. 
This bill is completely reversed in its 
philosophy. In other words, if you 
want to help the lead and zinc indus- 
try; if you want to do it by subsidies; 
if you want to take care of the mines 
that have been shut down, then you 
do not start out by making the maxi- 
mum payment in the first year of 
operation . . . you should make the 
payment for the smallest amount in 
the first year and have the large 
amount in the last year.” 

Representative Ed Edmondson of 
Oklahoma, whose valiant work and 
persistence got the bill through the 
house, struck the keynote of the pro- 
ponents when he said, “The only real 
difference on either side of the aisle is 
the approach that is to be taken to 
meet this need. I have been for a 
long time a firm believer in the old 
principle that a bird in the hand is 
worth any number of birds in the 
bush. Here is an opportunity for this 
hard-hit industry, which everyone 
agrees is hard hit, to get something in 
hand to help meet the need.” 

Senators Do Not Agree On Best Method To Handle Silver Situation 

It seems amazing how two groups 
of people can reach opposite con- 
clusions from the same set of facts. 
Senator Church of Idaho and other 
Western Senators are busy trying to 
get the Treasury to stop selling “free” 
silver on the assumption that the 
price would then rise and improve 
the condition of the mines containing 
silver. 

Senator Pastore and other Eastern 
Senators are pushing bills to repeal 
the Silver Purchase Act, which also 
would terminate Treasury sales at a 
fixed price under the assumption that 
on a free market the price would fall 
without the support price influencing 
silver sales, thus helping manufac- 
turers. 

Presumedly both groups have avail- 
able the same information. 
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Senator Church has_ remarked, 

“(The Treasury) is subsidizing a 
small group of industrial users by 
selling them the Treasury’s past ac- 
cumulation of nonmonetized silver at 
the bargain price of 91 cents per 
ounce. ...” 

Senator Pastore says that the 91 
cent selling price “in effect, provides 
a ceiling for the market price. . . .” 
“We have been deluged with impres- 
sive statistics and arguments that the 
price for silver in a free market will 
rise above its present level should 
the Treasury stop selling silver. 
Therefore there should be no hesi- 
tancy on the part of the producing 
interests in joining us in repeal of the 
silver purchase laws and permitting 
the market to seek its own level.” 

Of course the Pastore plan to re- 

peal the entire Silver Purchase Act 
goes much further than the Church 
suggestion of merely stopping Treas- 
ury sales, as the legal purchase price 
of 901% cents for domestic silver is 
in effect a support price. The rest of 
the authorization of the Act, that 
the Treasury shall purchase silver 
until the value of silver monetary 
stocks is equal to one quarter of the 
gold monetary stocks has never been 
carried out by any Secretary of the 
Treasury and, in effect is a dead 
letter. Nevertheless though the silver 
bullion transactions tax should be re- 
pealed the other parts of the Act 
should be left intact. 

It still is a curious fact that both 
producing and consuming groups 
now want a free silver market, ex- 

pecting to attain opposite results. 



ARTLETT Rotary Combination 

A CALCINERS 
with Integral Coolers 

FIRST IN PREFERENCE 
because they are 

FIRST IN PERFORMANCE 

B-S-P Combination Rotary Calciners and Coolers have 

no equal for heat treating ores, metal oxides, various 

chemicals, organic materials, regenerating catalysts and 

similar operations requiring a reducing, oxidizing or 

neutral atmosphere. Fuel fired and electrically heated 

Directly Above; B-S-P High Tem- % designs. Temperatures to 2200°F. Materials usually can 
perature Rotary Calciner Showing ae 

Electrically Heated Furnace and & be cooled to 200°F before discharge. 
Integral Cooler. Across the Top; ia 
B-S-P Gas Fired Rot Calci ¥ . ° ° 
Savy tent on, oe The entire assembly including the furnace, feed hopper, 
Chamber end Cooter. seals, cooler and breechings are all supported on a single 

rigid frame. This maintains proper alignment of all parts 

and assures efficient, trouble-free, dependable operation. 

i i Loe RE RRR AoRigonE Th PeRRRNRIRE  ET S 

Bulletin No. 118-R will give you all needed information. 

ENGINEERED We would be pleased to send you a copy. 

EQUIPMENT 

Process Engineering Division, Dept. H-110 

BARTLETT-SNOW-PACIFIC, inc. 
6230 Harvard Ave. 3100— 19th Street 1270 Avenue of the Americas 

Cleveland 5, Ohio San Francisco 10, Calif. New York 20, New York 

DRYERS * COOLERS * CALCINERS * KILNS * MULTIPLE HEARTH FURNACES 

6 MINING WORLD 
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fi: 
nly one moving part 

makes a: percussion drilling power 
The piston is the only moving part, which means less wear and less trouble. 

No complicated valving to sand up as in many bottom hole pneumatic impact 

tools. You can easily change the choke which adjusts the Hammerdril to the 

air volume needed from your 100 psi compressor. The Series 100 Hammerdril® 

is an air miser, too. All the air goes through the Hammerbit® to clean or to drill. 

None is wasted. This splined, one piece Hammerbit has heavy tungsten-carbide 

inserts for long life. Service is available in your area. Write for new bulletin. 

MESSray 

P. O. BOX 4209 + HOUSTON, TEXAS / OVER THIRTY YEARS OF DRILLING RESEARCH 



NEW POWER SHIFT 
TAKE STEEP GRADES — 

| ete ntiehh, whine ide 
How steep? The 420 HP 631, loaded 
and without assist, averaged 4 MPH 

out of the pit up this 550-foot ramp! 

12%2% | — | 

5% a game 

200 ft. 50 ft. 50 ft. 50 ft. 50 ft. SO ft. 50 ft. 50 ft. 

The job: Stripping overburden for bauxite in Bauxite, Arkansas, for Dixie Contractors Inc., Memphis, Tenn. 

Length of haul: 5400 feet one way, with the first 550 feet adverse grade. 



CAT WHEEL TRACTORS 
IN STRIDE 
This was no one-shot demonstration under favorable 
conditions. This was one of the many tough jobs 
where Caterpillar’s Research Department placed 631s 
to field-test the production capabilities of these units. 
The results of this study particularly emphasize the 
value of Cat power shift on steep grades. 
shift pays off in other ways, too. 

But power 

Matter of fact, it begins right in the cut. When the 
operator starts in load range, the scraper stays right 
with the pusher—doesn’t pull away every time he raises 
the bowl to pump in a few more yards. When the 
scraper’s packed full, he slips the shift lever into 1st 
range and steps on the accelerator. No spinning or 
bucking—it picks up the load right away. Depending 
on the grade, it shifts awtomatically up to direct drive 

.and then automatically to overdrive...or auto- 
matically down again as the steepness dictates. Top- 
ping the grade, the 631 quickly accelerates to hauling 
speeds, over 30 MPH. 

That’s because, unlike ordinary power shifts, the 
Caterpillar unit matches power automatically to job 
conditions. It gives you three types of drive—torque 
divider drive (25% of engine torque multiplied by the 
converter and 75% bypassing it), direct drive and 
overdrive—in each of three speed ranges. 

In all, it provides nine different speed variations, but 
the operator need concern himself only with the three 
speed ranges and load range controlled by one lever. 

Cat power shift—rugged yet simple 

How rugged is the new Cat power shift transmis- 
sion? Consider this. Although the concept for scrap- 
ers is new, much of the basic design is not. It’s similar 
to the proven D8 and D9 power shift transmissions, 
which—over the past two years—have racked up thou- 
sands of hours of trouble-free operation. The main dif- 
ference is in the arrangement of the exclusive torque 
divider, where a direct drive and overdrive arrangement 
have been added. Automatic shifting through these 
three types of drive is accomplished by a simple me- 
chanical speed-sensing device and a hydraulic valve 
which actuates clutches. A shift indicator shows when 
to change speed range up or down as needed. 

Full unit construction—easy servicing 

Cat wheel Tractors give a smooth, stable ride... 

and they’re easy to service. They feature full unit 
construction. Every major component can be serviced 
without disturbing adjacent units. Two examples: (1) 
The torque divider transmission is removable without 
disturbing the engine. (2) The fan is mounted on the 
radiator shroud for removal as a unit. 

Two power shift 420 HP models—the 631 and 630 

Which is best for your job—the two-axle 631 or 
the three-axle 630? Both are powered by turbocharged, 
aftercooled 420 HP engines. The 631, carrying 28 cu. 
yd. heaped, has a high usable speed of 31 MPH. The 
630 has a usable speed of 41 MPH and is available 
with two scrapers—capacities, 28 yd. and 35 yd. heaped. 
For complete information about the new 631 and 630, 
see your Caterpillar Dealer. Ask him to prove how they 
can step up your production and lower your costs! 

Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 

NEW ATHEY WAGONS... the 38-ton PR630 and PR631 Rock Wagons 

and 60-ton PH630 Coal Hauler are built by Athey Products Corpora- 

tion for matched use with Cat wheel Tractors. 

CATERPILLAR 
Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 



Now! A complete line 

of ATLAS COGPCO rock drills 

with the original “Autoleg”! 

TIGER PUMA LION 
BBD 50 BBC 15 BBC 22 

fastest hitting in the line. Ideal genercl-purpose drill for fast, fast, dependable machine for 

for stoping and development easy drilling in all types “highballing”, long hole drilling 

work! and tunneling! of rock! 

ATLAS COPCO’S TIGER, PUMA, LION Comparison of the Tiger, Puma and Lion 

have all controls under one hand, au- TIGER PUMA LION 
BBO SO BBC15 BBC 22 

tomatic water flushing and original West — = 
‘6 ” . Weight w/pusher 94 89 99 

Autoleg” that retracts automatically 
Blows/min. 3050 2300 2000 

increasing footage per man-shift! Bore ins 3 23/4 23/4 

Stroke ins 13/4 25/32 23/4 

Stlas Copco 
545 Fifth Avenue, New York 17, N.Y. 

610 Industrial Avenue 930 Brittan Avenue 

Paramus, New Jersey San Carlos, California 

COifax 1-6800 LYtell 1-0375 

MINING WORLD 



“ATLAS COPCO 
OMPRESSOR 

meets your needs best? 

AR Heavy-Duty Compressors 
More air per horsepower than any compa- 
rable compressor! For continuous, full-load 
operation. ‘‘L’’ angle, 2-stage, double acting. 
Water cooled. Standard models provide 382 
to 3210 cfm free-air delivery at 100 psi; 
only 76-590 hp required! (Can be supplied 
for other working pressures on request.) 

AR-L Heavy-Duty Compressors 
Same basic construction as the AR Series, 
but provided with an air-cooled intercooler 
and air-cooled radiator for the cylinder water. 
Fan on compressor flywheel cools radiators. 
Perfect for arid areas or where difficult to 
bring in water. Both stationary and skid- 
mounted models available. 

ER-6 Heavy-Duty Compressors 
New! Fundamental improvements over con- 
ventional heavy-duty compressors reduce 
power requirements (18.3 hp/100 cfm at 
100 psi, full load); provide totally enclosed 
oe and save on floor space. Capacities 
to 1,140 cfm; standard instruments and 
safety devices. 

OCTOBER 1961 

What’s your compressor requirement? Need an installation large 

enough to provide air for all your needs? Or would a small, com- 

pact unit for auxiliary operation solve your immediate problem? 

Either way—and for a wide range of applications between these 

extremes— Atlas Copco has the compressor for you! 

No matter which you choose, you'll get these proven advantages 

from Atlas Copco: 

(1) More air per horsepower —less power consumption than other 

comparable units! 

(2) Really low maintenance (one example — $3.10 after 10,000 

hours’ operation)! 

(3) Specifications are guaranteed free-air delivery — you get 

exactly what you order! 

Get all the facts now—and compare! The coupon below will bring 

you a free catalog. (No obligation, of course.) 

TWIN-AIR Rotary Screw Compressors . 
Brand new! “Twin-Air’ Compressors offer CT Air-Cooled Compressors 
capacities from 6,900 to 19,400 cfm at work- Stationary, or skid-mounted compressors 
ing pressures up to 115 psi. And, you get for use where air demand is between 50 
completely oil-free delivery of air or gas, and 300 cfm. Totally air-cooled. Cylinder 
since no lubrication is required — timing arrangement designed for smooth, vibra- 
gears maintain small clearances between tion-free operation. Compact, rugged — 
precision-mounted rotors, eliminating fric- for continuous, 24-hour trouble-free 
tion (and the necessity of oil) in compression service. Highly efficient; low on main- 
chamber. tenance costs. 

ATLAS COPCO 
Dept. MW-60-5, 545 Fifth Avenue 
New York 17, N.Y. 

Gentlemen: 
Please send me ([] Short-form catalog [) Detailed information on the Series 

Name ___ Title 

Firm 

Address. 

City VA ee 

610 Industrial Avenue 
Paramus, New Jersey 
COlfax 1-6800 

930 Brittan Avenue 
San Carlos, California 

LYtell 1-0375 



Photos slightly reduced 

NI-HARD mill liners 

...good to the last 4”"* 

Original liner 3%" minimum _ : 
thickness. Worn to %' before: 
replacement. No breaking. — 
No cracking. Outlasted unalloyed 

white iron 2.15 to 1 and 
manganese steel 1.46 to 1 

MILL LINER MINIMUM THICKNESSES 

If you are unacquainted with Ni-Hard** mill liner 

segments, the table below will give you a rough 

guide to the minimum thicknesses for an initial 
installation. Thinner liners than these can and 

ave being used based on individual experience, 

but the thicknesses contained in the 

chart are suggested as a starting point 
for the mill man who is thinking about 

using Ni-Hard liners for the first time. 

MINIMUM MILL LINER THICKNESS 

f- SIZE OF GRINDING BALLS OR RODS 
j= 

pS 3” 4” 

5” 0” 5” 0” 

75 “be a 23 75 ‘a 25 

“Ni-Hard mill liner segments are available 

from authorized producers throughout the 

country. For the address of the one 
nearest you, write to Inco.” 

*Case histories on request **Registered trademark 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street Ameo, New York5, N.Y. 

NI-HARD 
NICKEL MAKES CASTINGS 
PERFORM BETTER LONGER 

MINING WORLD 
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‘ 

ROCKOVER 
SKIP SYSTEMS 

in use since 1949 

Nico 

NATIONAL IRON COMPANY 
50th Avenue West and Ramsey Street . Duluth 7, Minnesota 

Subsidiary of Pettibone Mulliken Corporation, Chicago 51, Illinois 

OCTOBER 1961 



@ SERVICE ACCESSIBILITY 
... years ahead engineering gives fast, easy access to major 
components to cut repair and replacement labor time. Com- 
pared with a competitive crawler of the same class, the C-6 
saves 7 hours on a radiator replacement, 5 hours on a drive 
sprocket, 6 hours for an engine change, 17 hours on recoil /f you’re interested in 
system replacement. Every hour cut from downtime means cutting costs and getting 
more productivity and lower operating cost. more crawler production, 

© PROVEN POWER TRAIN : oo 
: : , ... the lowest cost 

... every component, the GM 6-71 engine, Allison Torqmatic tractor and most versatile 

Drive and Euclid planetary final drive, are job proved for long F : 
service life and efficient performance. Parts and service are | by far! Your dealer 
readily available everywhere. © Aas facts and figures 

and can probably show 

A) LOWER ENGINE PARTS COSTS a you a “Euc” crawler 

. individual engine parts... pistons and rings, liners, a at work on a nearby job. 
connecting rods, etc. ... are lower in cost... up to 72% less. Zs 
And a complete engine replacement from fan to flywheel 
costs only half as much in the C-6! 

DIVISION OF GENERAL MOTORS, HUDSON, OHIO 
Plants at Cleveland and Hudson, Ohio and Lanarkshire, Scotland 
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Canada’s Craigmont Mine Starts Production 
Craigmont Canada’s _wonde1 

mine—and British Columbia’s larg- 
est open-pit copper mine, started full 
production on September 15th. This 
was just 52 months after Hole No. 3 
hit ore. 

The importance of Craigmont 
Mines Limited (N.P.L.) to British 
Columbia was outlined by deputy 
mines minister W. K. Kiernan as he 
said, “This mine creates a new indus- 
try to give a practical answer to un- 
employment.” He paid tribute to the 
discoverers, the company directors, 
the consultants, and the financiers 
who had made Craigmont a mine. As 
he pressed the No. 2 rod mill starting 
button he said “We in British Co- 
lumbia owe a debt to all of them.” 

And “all of them” were present: 

John D. Simpson, company presi- 
dent, who insisted on the newest and 
best equipment obtainable for the 
mine and mill; J. D. Gordon, vice 
president, who negotiated the very 
favorable sales contracts for concen- 
trate and signed the Mine, Mill and 
Smelter Workers Union to an un- 

precedented four-year contract; N. H. 
McDiarmid, who steered the com- 
pany through its rugged early days, 

and had the courage to drill that 
third (discovery) hole after two com- 
plete blanks; The discoverers— 
Franklin Price and Ron Renshaw— 
whose geochemical sampling indi- 
cated an ore body. 

The financiers were represented by 
Vernon Taylor, Jr. of the United 

CRAIGMONT MILL dedicated by Honorable W. K. Kiernan, British Columbia’s deputy 
minister of mines, as he started No. 2 rod mill in 5,000 ton per day plant. Others 

on balcony are directors and management of the company. 

States company—Peerless Oil and 
Gas—third largest stockhoider, and 
E. H. Nash, Brown Brothers, Harri- 
man and Company, which formed a 
banking syndicate to loan part of the 
$18,000,000 needed to get the mine 
into production. 

To the mining world, Craigmont’s 
achievements can best be summarized 
by E. P. Chapman, Jr., of Craig- 
mont’s consulting engineers, Chap- 
man, Wood and Griswold, Ltd., as 

follows: “Production has _ been 
achieved meeting time schedules an- 
nounced earlier. The work has been 
completed within estimated costs and 
budgetary allowances.” 

Craigmont has diamond drilled 
135,000 feet of holes, driven 10,000 
feet of underground development, 
stripped 10,500,000 tons of waste, 
and mined 700,000 tons of ore. The 
top 9,000,000 tons of ore will be open 
pitted and the bottom 12,000,000 
tons (as now known) will be mined 

underground. Grade is about 2.0 per- 
cent copper and 18 percent iron as 
magnetite and hematite. Craigmont 
ore did not crop out. Oxides come to 
within 70 feet of surface; sulphides 
200 feet. 

Craigmont shows what good pros- 
pecting, sound financing, and skilled 
management accomplish. 

Hecla Leases New Park's Mayflower Mine; Will Build New Mill 

Exploration and deep level devel- 
opment of New Park Mining Com- 
panys Mayflower mine in Utah’s 
Park City district will be speeded un- 

der the terms of an agreement be- 

tween Hecla Mining Company and 
New Park. 

Hecla becomes operator of the 
mine and will build a 250-ton-per- 

day mill near the mine portal, pri- 
marily to treat the high gold-copper 
ore mined from the Pearl fissure. Un- 

doubtedly the flow sheet will be easily 
adapted to treat the lead-silver-zinc- 
copper replacement ores mined from 

the Deseret limestone and dolomite. 
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Through 1960 New Park has 
mined 1,397,912 tons of ore with a 
gross smelter return of $36,641,693. 
In 1960, 50,541 tons of ore were 

mined with a value of $1,134,584 
by lessees. New Park has never built 
a mill, however. 

The Pearl fissure, while narrow 
and generally under three feet in 
width, has shown great lateral and 
vertical continuity with good walls 
and has always carried high gold 
values. Development on the bottom, 
or 2,005, level shows over one ounce 
of gold per ton in the fissure. The 
new mill, with a cyanide circuit, will 

realize the greatest possible income 
from this ore. 
New Park’s deep level develop- 

ment program with the DMEA has 
located several high grade replace- 
ment ore bodies. Recent exploration 
in the Madison limestone opens pos- 
sibilities for a new mine in this favor- 
able horizon. 

Hecla manages the Star, Lucky 
Friday, and Polaris-Silver Summit 
mines in the Coeur d’Alenes of Idaho 
and Radon uranium mine at Moab, 
Utah. It has a very capable engineer- 
ing and mangerial staff which will 
speed Mayflower development. 
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PELLETIZING Humboldt's 

Humboldt Mining Company is now producing 2,000 
long tons of high quality pellets per day at its recently 
enlarged and integrated Humboldt pellet plant. 

Humboldt operates an open-pit mine, crushing and 
flotation plants, and the pelletizing plant which is de- 
scribed in this article. The operation of the mine and 
concentrator will be described in detail by R. W. Berk- 
hahn, operating metallurgist, in the November issue of 
Mininc Wortp. The necessary step of regrinding the 
flotation concentrate to proper size for pelletizing is in- 
cluded in Mr. Berkhahn’s article. 

The process combines three major pieces of equip- 
ment: 1. a chain type grate; 2. a rotary kiln; and 3. a 
counter current flow annular cooler. The gas and material 
flows through the system are utilized to achieve a maxi- 
mum amount of heat transfer and to produce a hard, 
homogeneous iron ore pellet at relatively low heat inputs. 

Allis-Chalmers Manufacturing Company, The Arthur 
G. McKee Company, and The Cleveland-Cliffs Iron 

iron 

by D. M. Urich, 

Metallurgist, Humboldt Mining Company 

Mr. Urich graduated from the Michigan College of Mining 
& Technology in 1952, with a B.S. degree in metallurgical 
engineering. After two years service with the U. S. Army, 

he joined Dow Chemical Company as research metallurgist, 
and then in 1955 was employed as research engineer with 

the Jones & Laughlin Steel Corporation. In 1957 he joined 

Cleveland Cliffs Iron Company as a research metallurgist 

working in pelletizing and sintering; was transferred to 
the Humboldt pellet plant in April 1960. 

Company first investigated the process using hematite 
flotation concentrates during 1957. This first work was 
conducted at the Carrollville pilot plant of the Allis- 
Chalmers Manufacturing Company. 

Construction of the Humboldt pelletizing facilities be- 
gan in the spring of 1959, and was completed in mid- 
1960. The Arthur G. McKee Company, Cleveland, Ohio, 
designed and constructed the plant, utilizing the major 
pieces of equipment supplied by Allis-Chalmers. 
Raw materials: The required concentrate is conveyed 

into the pellet plant on a 24-inch wide conveyor from the 
mill and drops onto a reversible shuttle belt feeding any 
one of four surge bins. Positioning of the dumping point 
is done by the regrind mill operator who watches bin- 

Reground concentrate and bentonite are mixed and balled in 
Reground concentrate is stored in four storage bins of 

450-long-ton capacity. These bins are conical with an 
angle of about 70° on the walls. The bins empty into 
feeder hoppers with an adjustable gate and an operating 
mechanism for controlling the flow of material dropping 
from the table feeder. The bins are equipped with a 
vibrator to insure movement of material, but the vibrators 
are rarely used. 

The table feeders are driven by a direct current motor- 
gear reducer drive train to provide adjustable feed rates. 
A belt scale mounted on the conveyor carrying material 
from the table feeders signals a controller which adjusts 
the table feeder speed and also drives a proportioning 
controller to regulate the amount of bentonite added to 

the reground concentrate. 

The bentonite falls onto the feed conveyor belt inside 
of a reel-type mixer. The mixer itself is totally enclosed in 
a rubber boot. 

All conveyors within the balling circuit are 30 inches 
wide and are driven by motorized head pulleys. Con- 
veyors feeding the balling circuit are also 30 inches wide, 
but are driven by conventional gear reducers and V-belts. 

The balling drums are 9 feet in diameter by 30 feet 

long. The drums are driven by 60 horsepower direct cur- 
rent motors to give a drum speed between 8 and 16 
revolutions per minute. The cutter bars within the drums 
are also driven by a direct current motor to give a cutter 
bar oscillation rate of from 15 to 60 strokes per minute. 
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The cutter bar teeth are of carbide insert construction. 
The green pellets discharge from the balling drums 

over a spiral-slotted edge to uniformly distribute the wet 
balls onto the seed screens. These screens are of the four- 
bearing type and run at 950 revolutions per minute. The 
deck is fabricated from parallel stainless steel rods with 
a ¥-inch opening between rods. The discharge end of 
the screen is cut diagonally to feed the receiving belt 
uniformly. The green pellets are reweighed on this belt 

and tonnages recorded on circular chart instruments. 
The weighed green pellets are next fed to a reciprocat- 

ing feed conveyor to assure an even, level bed across the 
grate. This reciprocating conveyor carriage is hydrauli- 
cally actuated to give a wide variation in rate of travers- 
ing and also to allow changes in the reversing rate. A 
unique feature of this conveyor system is the differential 
rate of travel between the conveyor carriage and the con- 
veyor belt—these speeds are adjusted to allow feeding of 
pellets on only the reverse stroke. 

The green pellets next fall onto a wide (111-inch) con- 
veyor which serves as a feeder for the pellet feed screen. 
The feed screens are 9 feet, 4 inches wide and are of the 
four-bearing type. The desk is also made from parallel 
stainless steel rods, but set at a %4-inch opening. This 
feeder screen conveys the plus-'4-inch pellets onto the 
grate for initial drying and induration. The “fines,” or 
minus-'%-inch material, falls through the screen onto a 
54-inch wide conveyor which diverts this fraction into a 
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concentrate by grate-kiln process 

level sensing-lights for an indication of concentrate level. 
Both the feed conveyor aid the shuttle belt are inter- 
locked with zero speed switches to help prevent spillage 
due to belt stoppage. Annunciation of belt stoppage is 
automatic. 

Bentonite is brought into the plant in covered-hopper 
railroad cars. These cars are spotted over a rubber boot 
which in turn directs the dry pulverulent bentonite into a 
Fuller-Kinyon screw-type pump. This screw-type pump 
forces the bentonite into a stream of low pressure (5 to 7 
pound) air and this stream carries the bentonite-air mix- 

ture to four overhead storage bins of approximately 85 
ton capacity. Air from these bentonite storage bins is 
filtered through one of two, bag-type, dust collectors 
prior to being exhausted to atmosphere. The low pressure 
air required for pneumatic transport of the bentonite is 
supplied by a rotary compressor. 

Control of, or positioning of feed points in the benton- 
ite-limestone unloading system is done remotely at the 
railroad car dump point. Diverting valves, start-stop 
switches, and bin level indicating lights are located on 

one panel and require only part time attention. 
In addition to the remote control station, all moving 

equipment can be stopped or controlled at the machine 
location. This double switch arrangement has proved of 
value in testing and allowing equipment to be “jogged” 
in place. 

Pilot lights are provided at each remote control station 
to indicate running equipment and valve positioning. 

drum to form green pellets 
reclaim system. This reclaim system is described in more 
detail in a following paragraph. 

A noteworthy feature of the material handling equip- 
ment up to the grate machine is the elimination of verti- 
cal drops of more than 12 inches. In every instance where 
green pellets are transferred from one conveyor to an- 
other, the pellets are dropped less than 12 inches to mini- 
mize pellet degradation and deformation. 

All of the equipment in the balling circuit is controlled 
by switches on one of four balling drum control panels. 

Running lights are used to indicate moving equipment, 
while an annunciator system is used to signal equipment 
stoppage. Balling drum and cutter bar speeds are indi- 
cated but not recorded. Concentrate and bentonite feed 
rates are indicated and recorded The green ball output 
is indicated, recorded, integrated, and resignaled to the 
kiln control panel. Concentrate, limestone, and bentonite, 
low-level lights are also mounted in these balling drum 
control panels. 

The balling circuit consists of four separate balling 
drums. These drums are paired to feed one grate ma- 
chine. The output from one set of drums cannot be 
switched to the other pelletizing unit. Flowsheet No. 1 
shows the flow of material in the balling circuits and 
also the succeeding processing steps. 
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HUMBOLDT M:iNING 
COMPANY FACTS 

Ownership: Jointly by Ford Motor Company 
and Cleveland-Cliffs lron Company. Tech- 
nical management by Cliffs. 

Location: On Marquette Iron Range 14 miles 
west of Ishpeming, Michigan. 

Ore: Low-grade mixture of cherty specular 
hematite and magnetite with minor mar- 
tite and sericite. 

Mine: An open pit using jet piercing and ro- 
tary drilling. Five yard electric shovels 
load 40-ton Diesel trucks for short haul 
to crushing plant. 

Crushing: Three stages—gyratory, and two 
cones. 

Grinding: Three rod mills and two ball mills 
in circuit with hydroscillator. Desliming 
in cyclones. 

Flotation: Three stages in mechanical cells. 
Regrind: Concentrate is reground to 75 to 80 

percent minus-325-mesh for proper op- 
eration of pellet plant. 
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HUMBOLDT’S Grate-Kiln Plant 
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Pelletizing flow through elevated heat zone. Moving grate on left with rotating 
kiln on right. Plant has two sets of this equipment. Diagram No. 3. 

BALLING DRUM with spiral discharge 
lip and vibrating seed screen. 

Heat hardening of pellets is three step process to 1. dry and 

This general classification will 

cover the heat hardening phase of 
the system. Three major pieces of 
equipment: 1. Chain type grate, 2. 

HUMBOLDT MINE 

PELLETIZING PLANT FLOWSHEET 
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ELEVATED 
the plant. 

temperature flowsheet for 
Diagram No. 2. 

Rotary kiln, and 3. Rotary annular 

cooler will be discussed. The Hum- 

boldt Plant has two identical units 

made up of these three components. 
The elevated temperature flowsheet 

is shown in Diagram No. 2. 

Chain type grate machine is 71 
feet long by 9 feet, 4 inches wide. 
Four strands of 10 inch Pitch chain 
pull the grate castings. There are 190 
pitches per strand. In each pitch 
length there are nine grate castings, 
four chain cover castings, and two 
side castings. The total active area is 
518 square feet of which 60 percent 
is in the preheat zone and 40 percent 
is in the drying zone. The bed of pel- 
lets upon this grate is normally main- 
tained at a 7-inch depth. The grate 
speed is variable from 0 to 52 inches 
per minute and is driven by a 10 
horsepower direct current motor. 

Representative temperatures 
throughout the grate are as follows: 

Preheat furnace (Above bed) 1,750-2,000° F. 
Preheat wind boxes (Below bed) 600-700° F. 
Drying furnace (Above bed) 500-650° F. 
Drying wind box (Below bed) 180-250° F. 

The gas flows in both the preheat 
and drying sections are down draft. 
The air handling system is covered in 
another section. 

The preheat furnace is lined with 
a suspended tile form of construction. 
The drying furnace is lined with a 
multiple-layer type of troweled, steel- 
supported, plastic refractory. Both 
furnaces are backed with insulating 
block. The drying wind boxes are un- 
lined, while the preheat wind boxes 
are lined witn an abrasion resistant 
castable refractory. 

A refractory lined stack is provided 
in the preheat furnace as a means of 
“dumping” heat in case of emergency 

power failures or other unscheduled 
breakdowns. A motorized cap on top 
of this stack effectively seals this stack 
when the stack is not required. 

Hot pellets are stripped from the 
discharge end of the grate by hori- 
zontal, stainless steel, stripper cast- 
ings. These castings are held down by 
means of long, spring loaded rods 
protruding through the discharge end 
assembly of the grate. 

The hot pellets are next directed 
through a “ski-jump” type of chute 
(refractory lined) into the kiln. 

Rotary kilns are 10 feet in diam- 
eter by 120 feet long. Each kiln is 
driven by a 100 horsepower direct 
current motor and the speed is varia- 
ble up to 120 revolutions per minute. 
An auxiliary gasoline engine is pro- 
vided to turn the kiln, very slowly, 
during periods of total power failure. 

The hottest one half of the kiln is 
lined with a 9-inch block while the 
second half is lined with a 6-inch 
kiln block. All brick is super duty, 
Dry Press Firebrick. 

Both ends of the kiln are of double 
wall construction and are forced- 
air cooled. 

The kilns are heated by one self- 
atomizing, No. 6—oil burner. These 
burners have a capacity of 500 gal- 
lons per hour of No. 6 oil at 230° F. 
and under 350 pounds per square 
inch pressure. Diagram No. 3 depicts 
the material flow through the system. 

Rotary annular coolers have a 
mean diameter of 25 feet, 5 inches 
and turn at speeds of 0.4 to 2.3 revo- 
lutions per hour. The pallets upon 
which the pellets rest are 4 feet in 
width. The normal bed depth is 30- 
inches, automatically controlled by 
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COOLING and pellet handling with air PREHEAT FURNACE interior showing the travelling grate on the bottom. Opening in 
flow through cooler. Diagram No. 4. ceiling of refractory housing leads to by-pass stack. Man shows furnace size. 

indurate, 2. fire for strength, and 3. cool and reclaim heat 

a radiation emitting-sensing instru- 

ment. An auxiliary power unit is pro- 
vided to turn the cooler in the event 
of total power failure. 

The cooler serves two major useful 
purposes: 1. high temperature heat is 
recuperated from the indurated pel- 
lets and blown back into the kiln as 
secondary combustion air, and 2. the 
indurated pellets are cooled to a tem- 
perature approaching ambient. Rub- 
ber belting will transport the cooler 
discharged pellets with little danger 
to the conveyor belting. 

The cooler is driven by a sprocket- 
chain assembly energized by two elec- 
tric motors spaced 180° apart. 

The moving section of the cooler is = 

lined with a castable refractory while abe eS 
the stationary sections are lined with 
either a suspended tile or laid brick. COOL PELLETS drop from the vibrating feeder onto the rubber product handling 

Pellets are conveyed from the dis- belt. Note the individual pellets, no clusters or fused chunks. 

charge hopper of the cooler to the 
product handling belts by short vi- 
brating feeders. These feeders prevent 
excessive surging and also serve to 

bypass any chunks. A series of con- 
veyor belts carry the cool, finished 
pellets to either a loading pocket or 
to a stacking conveyor and thence to 
stockpile. Diagram No. 4 shows the 
material and air flow through the 
cooler. 

The Kiln control panel is actually 
a central station for all of the pres- 
sure taps, temperature sensors, 
thruput tonnages, and start-stop con- 
trols. Pressure indicators are of the 
pure mechanical type while the tem- 
perature instruments are both po- 

a Hi I ; id 7 

tentiometric and millivoltmeter types. WH! ; I Flee 
me 

Turn page > | “ee 

for Dust Collection Details; ROTARY KILN with 100 horsepower drive unit at m4 This is one of two kilns each 
Operator Training Program 10 feet in diameter and 120 feet long for hardening pellets. 
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HUMBOLDT'S Grate-Kiln Plant 

Dust collection by cyclones; 

air circulation for cooling 

Grate fans (two) are identically constructed, but turn 
at different speeds. The preheat zone fan is driven by a 
250 horsepower motor while the drying zone fan is 
driven by a 150 horsepower motor. The temperature 
of the gases through the No. 1 (preheat) fan is normally 

in the range of 600 to 700° F., while the No. 2 (drying) 
fan operates in a range of 180 to 250° F. Diagram No. 5 
shows the air handling and dust collecting flow sheet 
within the grate portion of the system. 

Diagram No. 2 pictorially presents the air flows 
through the grate section of the system. As seen in the 
diagram, dust collection for the gases coming out of the 

preheat wind boxes is provided by four “cyclone-type” 
collectors. These collectors are lined with an abrasion 
resistant castable refractory. 

Gases to the No. 2 fan (air from drying wind boxes) 
are not cleaned. This moisture laden gas is directed to at- 
mosphere through a 120-foot stack. Under conditions of 
normal operation, these stacks are dust free. 

Kiln end and grate cooling fans are provided to keep 

both ends of the kiln cool and to cool the transverse 
members of the hot sections of the grate machine. Each 
is sized at about 2,600 cubic feet per minute. 

Primary air fan (kiln burner). One fan on each unit 
provides the primary combustion air to each burner. Ap- 
proximately 25 percent of the theoretical quantity of 

Reclaimed dust and pellets 

recirculated to concentrator 
All of the grate drippings and cyclone solids are 

dropped into a drag-conveyor system by gravity. The dry, 
drag-conveyor drops the reclaimed material (dust and 
pellets) into a spiral type of wet classifier. Sands from 
this classifier are dropped into a small 3- by 3-foot ball 
mill (open circuit) and next sluiced into a sump. The 
overflow from the classifier also falls into this same sump. 

Two vertical pumps operate in this sump pit and pump 
the mixture of fine concentrate and water back to the 
flotation mill for final reclamation in a series of cyclones. 

The underflow from these reclaim cyclones is piped 
into the regrind mills while the overflow is used as 

“reuse” water in the mill water circuit. 
An emergency fines storage bin and a bucket elevator 

are provided to take care of down periods of the wet 
section. A vibrating feeder empties the emergency fines 
bin as the reclaim section again becomes operable. 

No. 6 oil is stored in a 420,000-gallon circular tank 
which allows about a 30-day supply. The oil is received 
in railroad tank cars, heated to about 120° F. for pump- 
ing, and transferred to this storage tank. The oil is 
withdrawn from the tank, heated to burning tempera- 
ture by steam heated exchangers, and pumped through 
a closed loop system by positive displacement pumps. 
Operating line pressure in 350 pounds per square inch. 
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AIR HANDLING and dust collection system. Diagram No. 5. 

air required for combustion is supplied by these fans. 
Maximum pressure is 22 inches water gauge. 

Primary cooling—pellet cooler—fan provides cooling 
air to one-half, or to four, wind boxes of the rotary- 
annular cooler. The volume is controlled by a master fan 
damper, and by individual dampers on each wind box. 
The fan is driven by a 100 horsepower motor. This air, 
after being preheated, is directed through the firing hood 
into the kiln for use as secondary combustion air. After 
passing through the bed of pellets, this air reaches a 
temperature of about 1,750° F. 

Secondary cooling—pellet cooler—fan provides cool- 
ing air to the second half of the cooler or to the last 

four wind boxes. It is also driven by a 100 horsepower 
motor. A master fan damper is controlled by the kiln 
operator to allow varying the volume. Individual wind 
boxes are dampered by manual controls. 

The air passing through the bed of partially cooled 
pellets (secondary cooling air) is heated to about 400 
F. This air is exhausted to atmosphere by the cooler 
stack. The pellets are cooled to ambient temperature by 
this air prior to discharging. 
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RECLAIMING system for solids and water. Diagram No. 6. 

Steam is supplied by a 250 BHP boiler, producing 
steam at 50 pounds. 

A 25-ton crane services the balling area and is ade- 
quate to lift all equipment within this area. Other plant 
areas are served by several monorail systems. 

One four-man elevator services the balling area where 

a total vertical lift of 100 feet is required. 
Both fresh water and “reuse” water into the pellet 

plant is strained or filtered in double compartment filters. 
Power is brought into the plant at 2300 volts and dis- 

tributed through two electrical control centers. All di- 
rect current power is generated at 230 volts. 
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HUMBOLDT'S Grate-Kiln Plant 

Careful training program 

preceded plant operation 

The key operators and leaders were brought into the 
plant during the latter phases of construction. These 
men were present for the running-in of the equipment 
by the contractors. Most of the initial starting of fans, 

motors, etc. was done in the evening when normal con- 
struction work had stopped. 

These same men attended classes every day to learn 
the theory of operation as well as the recommended pro- 
cedures of actual operation. These classes were taught by 
members of the Arthur G. McKee Company, Allis- 

Chalmers Manufacturing Company, and by The Cleve- 
land-Cliffs Iron Company’s supervisory personnel. 

Some of the subjects covered were: 1. Equipment de- 
sign; 2. Equipment operation; 3. Equipment limits; 
+. Equipment lubrication; 5. Power distribution and 
interlocking; 6. Balling of materials; 7. Screen theory 
and operation; 8. Heat transfer within kilns and on 
erates; 9. Combustion; 10. Bentonite unloading; 11. 

Boiler operation; 12. Drag conveyor and dust value oper- 
ation; 13. Theory of pellet induration; 14. Emergency 
procedures; 15. Safety; 16. Instrumentation theory; 17. 
Grate feeding; 18. Conveyor belt operation; 19. Flow- 
sheets; and 20. Product cooling. 

The classroom lectures were supplemented by daily 
visits to the plant, as well as scheduled visits to operating 
plants utilizing all, or a part of, the equipment in the 
Humboldt plant. 

Most of the men classified as Key operators were 
originally selected on the basis of (a) past work prac- 

tices, (b) general intelligence tests, (c) aptitude tests, 

and (d) leadership evaluations. The selection methods 
were obviously good as these men have worked out very 
well, and have contributed in a large part to the success- 

FLAME PATTERN within the kiln. The tumbling mass of pellets 
traveling through the kiln are visible at lower right. 
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KILN CONTROL panel where most of data is recorded as well 
as indicated. Critical motor voltage and amperages are also 
indicated and red-lined. 

ful start-up and operation of the Humboldt pellet plant. 
One of the pelletizing units was started in early July, 

1960, while the second unit was finished late in August, 
1960. These separated starting dates meant the contrac- 

tor’s men were still on the job during the initial plant 
start-up and were available to correct most of the 
troublesome equipment. In addition, a large number of 
supervisory personnel were available to check and in- 
vestigate faulty machinery. 

Heat was supplied to the system very slowly—it took 
about three days to bring the system up to temperature. 
The resultant slow heating was beneficial as evidenced 
by a negligible amount of spalled refractory. This heat- 

ing was first accomplished by spotting a number of pro- 

pane burners throughout the cooler, kiln, and grate. 
The main kiln burner was used only sporadically during 
the second day of heating. 

As the day neared to start up the second unit, addi- 
tional operators were hired and trained-on-the-job. 

Capacity within cost estimates 

CONCLUSION 
The Humboldt pellet plant has 

successfully proven the opera- 

bility and pelletizing economics 

of Allis Chalmers’ grate kiln 

system. A very high grade pel- 

let is being produced at the 

designed capacity and cost esti- 

TTC CEC mates of the two-unit plant. 



How Mincon 

Makes 

Beryllium 

Compounds 

A new thermic-flotation process is now cover showed the 

in use by Mineral Concentrates & 

Chemical Co. Inc. 

mill in Loveland, Colorado to produce Be,(OH),Si,O,; 

a wide variety of high purity beryllium SiO,. 

Mincon’s major ore source has been 

tion’s mines on Badger Flats, Colorado 

which were described in the March 1961 
issue of Mintnc Wortp. The colored 

photograph reproduced on the March 

FLOWSHEET LEGEND: Ore is unloaded from trucks di- 

rectly into a 25-ton hopper and fed to a 6- by 12-inch Cedar 
Rapids jaw crusher via Syntron and belt conveyor. 

Bucket elevator sends crushed ore to automatic sampler and 
storage bins. Each bin holds a different grade and type of ore 
to assure proper blending for concentration. 

The Jeffery hammer mill pulverizes ore to minus-100-mesh 
and either diverts to direct storage or through ball mill for flo- 
tation upgrading. 

Ball mill grinds ore to minus-200-mesh. Pulp goes to special 
conditioning tanks and flotation cells for upgrading to 15 to 
30 percent BeO. 

Dry concentrate, or high grade ore, is ground to minus-320- 
mesh and are transferred through a pneumatic conveyor to stor- 
age bin No. 5 where it is weighed and fed to a mixing hopper. 

Flux in the form of sodium carbonate and sodium fluoride are 
added at the mixing hopper. 

Mixture is then fed to pelletizer where it is pelletized to ap- 
proximately | inch diameter pellets and fed by conveyor to the 
sintering furnace which is a large Sunbeam conveyor belt type 
annealing furnace. 

Pellets are fused in sintering furnace at a temperature of 
1,750° to 1,800°F. depending on the ore. Ore from different 
deposits fuses at different temperatures and careful laboratory 
control must be maintained at all times. 

As tused mass comes off cooling end of furnace it is fed to a 
heavy duty screw conveyor which acts as a primary crusher 
while conveying to storage bin. 

Sinter is fed with a syntron to a ball mill where water and 
peroxide are added. Also acid or caustic are added here to keep 
a very close control of pH to insure 100 percent extraction. 

The slurry is fed to the drag classifier and solids are removed 
on a 3- by 5-foot Denver drum filter. 

Pregnant liquor containing the beryllium plus large quantities 
of other impurities is pumped to a 5,000-gallon settling tank 
for further clearing. The top liquor is removed to a 4,000-gallon 
settling tank for additional clarification. 

Pregnant liquor is pumped, via a surge tank, through a series 
of Sparkler plate and frame filters into the large 20,000-gallon 
storage tank. 

Pregnant liquor, at this point, contains from 15 to 20 grams 
per liter of BeO plus approximately 1.5 percent iron, 2.5 silicon, 
1.0 aluminum, 0.05 boron, 0.01 lithium, 0.1 phosphorous, 2.0 
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unusual ores being 

processed by Mincon. They are crystal- 
Mincon) at its new line beryl, Be,Al,Si,O,,; bertrandite, 

In addition, 

more ore, but he 

contains beryllium 

From 

Colorado 

Ores 

company uses a Boulder Scientific Com- 
pany beryllium analyzer to assay all ore 
and control various steps in the mill 

and Euclase, BeHAI- circuit. 
the company buys 

compounds and oxides. small lots of beryllium ore from indi- 
vidual miners at its Loveland, Colorado 

the United States Beryllium Corpora- mill. The company’s general manager, 
R. S. Myre, wants 

cautions prospectors and miners to be 
sure that their ore 
before they bring it to the mill. The 

Ore as low grade as 1.0 percent BeO 
is being concentrated at the mill to a 
18 to 20 percent grade. From either high 
grade ore or concentrate Mincon is now 
producing beryllium oxides with a 96.90 
to 99.98 plus BeO content. A complete 
line of beryllium compounds are now 
available in commercial quantities. 

fluorine, 0.1 manganese, 0.1 magnesium, and comparatively 
large amounts of all other elements. 

Pregnant liquor now begins its first and major purification 
step. It is pumped through a precote Process filter which re- 
moves all suspended particles of greater than 0.5 micron size. 
From the filter it goes into the two large oxidation tanks where 
high pressue air plus other chemicals are pumped into the 
bottom of the tank. By very careful control of the pH at differ- 
ent phases while heating the solution the greatest percent of the 
contaminants are floated off 

Purified pregnant liquor is then pumped to the primary pre- 
cipitation tank where it is precipitated with caustic soda to a 
fine beryllium hydroxide. As this settles to the bottom it is 
pumped into the “wash” tank where it is scrubbed with water 
at a controlled pH to remove some of the remaining impurities. 

The beryllium hydroxide is then pumped to the evaporators 
where it is concentrated to a thick paste. Nitric acid is then 
added to re-dissolve the beryllium hydroxide. By triple dehydra- 
tion and filtration the silicon is removed. 

The beryllium nitrate solution is then concentrated and crys- 
talized in the special crystalizer that is designed to give a very 
fine crystal body. The crystals are then filtered and dryed at a 
very low temperature and controlled atmosphere. 

The crystals are then re-dissolved with a mixture of alcohol 
and organic acid. 

Solution is then pumped into the liquid-liquid extraction unit 
where final purification takes place. At this point is formed the 
purest beryllium product—it contains less than 50 parts per 
million of total impurities. 

The beryllium is precipitated from the final solution by care- 
ful pH control using gaseous ammonia under pressure and heat. 

The resulting beryllium hydroxide is of very high density and 
all particles are spherical in shape. This is then filtered in an 
Eimco filter and placed in a steam dryer. Proper drying of the 
hydroxide is as important to the final oxide as any step in the 
operation. 

A standard Denver Fire Clay furnace that Mincon has rebuilt 
to its own specifications is used to calcine the oxide. If proper 
control is made on the solution and the hydroxide before calcin- 
ing, the resultant oxide is of very uniform physical properties. 

A special lined Spencer turbine vacuum system is used to 
pick up the oxide from the end of the furnace as calcination is 
coraplete. END 
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Let's Look at Lance's Uranium Mines 
by Richard Fitch 

Through its Lance Division, Sabre-Pinon Corporation, 
the nation’s largest independent uranium company, is 
currently producing ore from two mines in the Smith 
Lake area, McKinley County, New Mexico, about 20 
airline miles northwest of the vast Ambrosia Lake ura- 
nium deposits (Figure No. 1). 

The geology of the ore bodies is of interest, and the 
speed with which they were developed, coupled with ef- 
ficient mining methods and an excellent safety record, 
have combined to put Lance in a strong position among 
the district’s operators. 

Ore was first discovered on the property in late August 
and early September, 1958, when a hole drilled near the 
west quarter-corner of Sec. 12, T.15 N., R.13 W., inter- 
sected 1.3 feet of 0.22 percent eU;O, at a depth of 636 
feet. This hole was drilled by Black Jack Corporation, 

Mr. Fitch, geologist for Sabre-Pinon Corporation, was in 

charge of Lance Corporation’s exploration program in the 
Smith Lake area before being transferred to Santa Fe, New 

Mexico as Sabre’s home office geologist. He holds two de- 
grees in geology; an A.B. from Cornell University and an 
A.M. from Indiana University. 
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whose leases were later acquired by 
Lance. News of the discovery was 
withheld and drilling suspended un- 
til negotiations with the New Mexico 
& Arizona Land Company for the 
acquisition of nearby 

completed. 
Drilling was resumed in Decem- 

ber. By the end of January, 1959, 24 
of 73 holes on Sec. 12 had encount- 
ered commercial mineralization, and 
a mineable ore body, termed Black 
Jack No. 1, containing some 375,000 

tons of 0.30 percent eU,O, had been 

roughly delineated. 

leases were 

On March 13, a little over a 
month later, drilling on Sec. 18, T.15 

N., R.13 W., under the direction of 

Mike Mitchell, located what is now 
called the Black Jack No. 2 ore body. 
The discovery hole showed 18.3 feet 
of 0.92 percent eU,Os. By the end of 

March, a total of 12 ore holes had 
blocked out a minimum of 25,000 

tons of 0.56 percent eU,QOs. 

With two ore bodies to its credit in 
three months, Lance received, in 

April, 1959, notice from the Bureau 
of Indian Affairs waiving further an- 

nual work requirements on its other 

DRILLING out face in the 8 Y South heading. Round breaks clean with accurately 
positioned holes. See safety stull and note roof bolting right up to face. 

Black Jack 1 dry ore 

On February 11, 1959, less than 
two months after drilling on Sec. 12 
was renewed, ground for the three- 

compartment (each 5 by 6 foot, fin- 
ished) Black Jack No. 1 shaft was 
broken. In February, 23 feet were 
sunk with a crane and clamshell be- 

fore the foundations for the collar 

and 65-foot headframe were poured. 
Final hoist and headframe installa- 

tions were not completed until well 

into March. The hoist is a 225 horse- 

power double-drum Wellman-Seaver- 
Morgan, originally used at the 

Idaho-Maryland mine, Grass Valley, 
California, in 1910 and now some- 

what modified. 

Mechanized shaft sinking, employ- 
ing a four-drill jumbo and a Cryder- 
man mucker, got underway in April. 
During the three months ending 

June 30, 632 feet were sunk, an aver- 
age of 8.1 feet per working day. Op- 
erations reached a peak in June 
when 315 feet of timbered shaft were 
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completed, or 12.1 feet per working 
day. Timbering was greatly facili- 
tated by using the Lance Timber 
Cage (Mininc Wor -p, September, 
1959, page 75), conceived by Bill 

Buchecker. 
During July, August, and early 

September, shaft sinking was cur- 
tailed and work concentrated on the 
underground plant. A 60-foot, 12 by 
15 foot station, 712 feet below the 
collar (was driven due north and the 
main east and west haulageways 
started. 

A 5- by 7-foot slusher lane (later 
concreted), 30 feet directly below 
and parallel to the station, was fin- 
ished, complete with rails set in a 
concrete floor. Two air-door-oper- 
ated measuring pockets, feeding 

counterbalanced 72 cubic foot skips, 
were positioned flush with the south 
end of the slusher lane floor. A 
double-drum 25-horsepower Joy or 
30-horsepower Vulcan are used in- 

leases, totaling some 16,000 acres. 
This waiver enabled Lance to con- 
centrate on thoroughly evaluating 
Secs. 12 and 18. As of December 31, 

1960, 1,300,000 tons of 0.24 percent 
ore in place had been blocked out on 
Sec. 12 and 250,000 tons of 0.28 on 

Sec. 18. 

Drilling has been contracted to the 

Clyde L. Jones Drilling Co. of Albu- 
querque and gamma, electric, and 
directional logging to Log-Master 
Services, Inc., of Enid, Oklahoma. 

Combined drilling and logging costs 
vary from $0.71 to $0.93 per foot. 
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SKIP DUMPS directly into Euclid at No. 
1. Note ladder to assist probing. 

mined with off-track Diesel equipment 

terchangeably for slushing. 
Two ore passes, both raised to in- 

tersect the main haulageway near the 
north end of the station, feed the 
north end of the slusher lane. Num- 
ber 1 raise still handles all ore on the 
main level. Number 2 raise was later 
extended upward by 45 feet to the 
main No. 7 level and a grizzly in- 
stalled there. Its passage through the 

main level is concreted off and ore 
from the main No. 7 level now falls 
directly to the slusher lane, about 85 
feet vertically. 

Headings are drilled with Cleve- 
land model 10HL jacklegs and 
blasted with Dupont Gelex No. 5. 
Sticks, 16- by 14-inch, are used for 
development headings and 26- by 
1¥-inch sticks for pillar removal in 
retreat areas. Electric blasting caps 
are used throughout. 

All development is trackless, using 

continued on page 26 
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BLACK JACK GEOLOGY 

Ore localized on structural flanks, late 

ground water recirculation stacked layers 

General: Almost all of Lance’s prop- 
erty is overlain by Mancos shale of 
Upper Cretaceous age. Ore occurs 
within sandstone lenses (called Poi- 
son Canyon sandstone) in the lower 

part of the Brushy Basin shale and 
in the upper 90 to 100 feet of the 
Westwater Canyon sandstone, both 
of Morrison (Upper Jurassic) age 
(Figure No. 2). Depending on the 
target, drilling depths vary from 300 
to 800 feet. 

Regional dip is a gentle 2 to 3° to 

the northeast, except where influ- 
enced by the Mariano Lake anticline, 
the most important structural feature 
in the area (Figure No. 1). Impor- 

tant areas of mineralization discov- 

ered to date appear to be confined 
to the flanks of this anticline and to 

a smaller, but similar, flexure near 

the east boundary of the property. 
Black Jack No. 1: Ore in this mine 

occurs in at least seven recognizable 

horizons within three more or less 

distinct sandstone units in the top 

90 to 100 feet of the Westwater Can- 
yon sandstone. Vertical distribution 
of ore is largely controlled by the in- 
fluence of thin, but persistent, shales 

and spotty mudstone gall layers on 
earlier ground water circulation. 

Horizontal distribution is governed 

by gradual changes in porosity and 
composition too small to be detected 
with the naked eye. 

Minor NE-SW post-ore faulting 

has resulted in displacements which 
vary from an inch up to at least the 
height of a drift in one instance. 

Later recirculation of ground waters 

along zones of faulting and fractur- 

ing is apparently responsible for areas 
of so-called “stacked” mineralization. 

This is particularly true in the east 
central portion of the ore body, 
where several surface drill holes 

penetrated as many as four or five of 
the seven ore horizons. 

On the whole, though, ore hori- 
zons in No. 1 are remarkably persist- 
ent (the main horizon has been 

mined without a break for over 2,500 

feet). Add to this the fact that it is 

one of the few completely dry, major, 
underground mines in the Ambrosia 

Lake area and the geologic picture 
becomes a very favorable one, in- 
deed. 

Black Jack No. 2: Ore in the No. 
2 mine occurs in the lowest persistent 
sandstone member, called Poison 
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Canyon, of the Brushy Basin shale. 
Thickness of the sandstone unit 
varies widely, but best ore develop- 
ment seems to occur in the 25 to 35 

foot range. The base of the Poison 

Canyon is about 100 to 120 feet be- 
low the base of the Dakota and 15 to 
20 feet above the top of the West- 
water which, while ore-bearing in 
Sec. 12, is brick-red and barren in 
Sec. 18. 

Extremely rapid horizontal varia- 
tions in lithology and mineralization 
have necessitated surface drilling on 
50-foot centers, which has been eco- 

nomically possible because of rela- 
tively shallow (270 to 385 feet) ore 
depths. 

MAIN FAULT ZONE shown by geologist 
Marc MacRae. Note removal of mineral- 
ization by ground water along zone. 

successive pulses of ground water mov- 

ing from left to right. Dark area is ore. 

FIG. 2 
DIAGRAMMATIC COMPOSITE SECTION 
OF ORE-BEARING FORMATIONS, 
SMITH LAKE AREA, NEW MEXICO 

. 

. 

Y 
WY 

100 - 150 FT. 

C 

POISON CANYON 

BRUSHY BASIN SHALE Jt GRAS 

MORRISON 

UPPER 

WESTWATER CANYON SANDSTONE 

+ 90- FOOT ORE-BEARING SS 

Vertical Scale 1" = 30 
(cre zcnes not to scale) 



fi —_q 

ELECTRICAL AND FIRST AID station, one of several which are 

strategically located throughout the mine. 

WELL-LIGHTED station coated with fire resistant paint. Note 

excellent housekeeping characteristic of operation. 

continued from page 24 

one-yard Wagner front-end loaders 
and 9-ton Wagner and 5-ton Getman 

trucks, all equipped with air-cooled 
Diesel engines. Main haulageways 
are driven 7- by 14-feet, with higher 
backs at intersections to facilitate 
loading. Continuity of ore bodies has 
permitted more or less regular room- 
and-pillar development. Drifts and 
cross-cuts are driven on 60-foot cen- 
ters, with pillar size averaging 45- by 

48-feet. After upper levels are devel- 
oped by inclines, transfer raises from 
the main level are driven. These are 
equipped with air-operated doors. 

Excellent ventilation in No. 1 is 
maintained by four Joy Axivane fans. 
Those at the shaft collar, Vent No. 1, 
and Vent No. 2 are exhausting and 

are 65, 75, and 100 horsepower, re- 
spectively. The fan on Vent No. 3 is 
a 125 horsepower intake unit. 

Vents 1 and 2 were cable-tool 
drilled and Vent 3 rotary drilled. All 
are lined with 36-inch casing and are 
provided with hoists and torpedo 
cages to serve as emergency escape- 
ways. Air is carried to working faces 
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VENT NO 1 

LANCE CORPORATION 
BLACKJACK NO.2 MINE 

S.18, TI5N., R.I3W. 
MC KINLEY COUNTY, N.M. 

Nore 

REFER TO FIG 2 FOR RELATivE 

POSITIONS OF ORE HORIZONS @ LEVELS 

SCALE 1" « 

° 
500 FEET 

S& 6. TSR Ow 

through 20-in metal tubing. Devel- 
oped areas scheduled for future pillar 
extraction are bratticed off. 

Grade control at Lance is very 
closely maintained. All faces, regard- 
less of their appearance, are probed 
before being loaded and blasted. Un- 
like chemically assayed channel 
samples, there is no time lag, and 
faces going into waste can be stopped 
immediately. All 2'-ton skip loads 
are probed when they reach the sur- 
face and, depending on grade, are 
allocated to various ore pads prior to 
shipping. Although individual ship- 
ments may be of widely varying 
grades, monthly averages have con- 

sistently held between 0.23 and 0.26 
percent eUs0s. Rarely do mine and 
mill assays differ by more than 0.01. 

Another feature at Black Jack No. 
1 is its outstanding safety record—as 
of August 1, 1961, 30,109 manshifts, 
or nearly 14 months, without a lost- 
time accident. Probably the greatest 
single cause of serious injuries in the 
uranium mines of the Ambrosia Lake 
area is falling sandstone slabs. While 
workers are trained in special safety 

classes and become eligible for 
bonuses following accident-free 
months, Lance’s ground control pro- 
gram, which uses more roof bolts 
than any other district operator, is 
the most important factor in its low 
accident rate. 

Roof mats on 30-inch centers are 
anchored by 6-foot long (minimum) 
roof bolts, also on 30-inch centers. In 
well fractured areas or where treach- 
erous shale partings are present, sec- 
tional roof bolts are used in conjunc- 
tion with steel drift sets. Control of 
backs over 10 feet high is supple- 
mented by heavy wire mesh and ribs 
are secured with mats and 4-foot 
bolts. 

Ingersoll-Rand No. 48 stopers are 
used for roof bolting. Bolts are tight- 

ened to a minimum torque of 180 
pounds with an I-R impact wrench. 
During roof bolting operations, safety 
stulls and headboards are always 
used. Anyone found working ahead 
of the roof mats but without these 
precautions is automatically termi- 
nated. 

During the fiscal year ending June 
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30, 1961, combined costs for all types 
of ground support averaged $1.37 
per dry ton of ore mined on Sec. 12 
and $1.62 per ton on Sec. 18. These 
figures represent approximately one- 
eighth of the total mining costs for 
each mine. 

In the realm of cost reduction, 
Lance effects considerable savings, 
whenever possible, through volume 
purchasing. Equipment and materi- 
als quotations are strictly competi- 

tive, with the result that Lance now 
spreads its orders among nearly 50 
suppliers. Ingenuity, too, plays a role. 
Not long ago, dissatisfied with its 
ground support costs, Lance com- 
pletely redesigned its roof mats and 
roof bolt washers. Substantial savings 
resulted, with no loss in perfermance. 
A hidden, but very real, plus factor 
in Lance’s mining costs is the rela- 
tively low turnover in_ personnel. 
This is in large part due to good 

Mining and haulage complicated at No. 2 

by water and underlying bentonitic shale 

Black Jack No. 2 is essentially a 
scaled-down version of No. 1, with 
several important differences, as will 

be noted. The two-compartment 
shaft was started in August, 1959, 

and completed in February, 1960. 
A flow of water from the Dakota 

sandstone v 4s encountered about 100 

feet below ine collar. A concrete ring, 
installed to catch this flow, serves a 
twofold purpose. It has effectively 
kept the lower part of the shaft dry 
and it now supplies domestic water 
for camp use at the rate of two to 

three gallons per minute. 

The single-drum hoist is powered 
by a 211 horsepower Caterpillar 
Diesel engine. Underground installa- 

tions are similar to No. 1, but de- 
signed to handle less tonnage. The 
station was cut at 280 feet and the 
slusher lane 30 feet below and paral- 
lel to it. Only one ore pass was raised 
from the slusher lane to the main 
haulage level. A  15-horsepower 
double-drum Joy slusher scrapes the 
ore into a single 2'2-ton measuring 
pocket. At present, only one Wagner 
mucker and two 5-ton Getman trucks 
are used. Both vent holes are 
equipped with 65-horsepower Joy 
Axivanes and are exhausting. The 

shaft is downcast and is not equipped 
with a fan. 

Mining conditions are more diffi- 

cult at Black Jack No. 2 and differ 
from those at the No. 1 mine in two 
important features: (1) The ore- 
bearing sandstone at No. 2 makes a 

small, but steady, amount of water 

and (2) the ore sandstone is immedi- 

ately underlain by a highly bentonitic 
green shale. These factors have com- 

bined to make maintenance of main 
haulageways a serious problem. 

Dual wheels are standard equip- 
ment on all underground vehicles and 
at times operators have had to use 
chains (note increased Wagner and 

Getman costs in preceding table). 
These difficulties have now been 
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overcome, even in the worst spots, by 
building “bridges” of 16-foot, 8 by 

10 inch timbers, strung lengthwise, 
covered by 3 by 12 inch planks laid 
crosswise. The mine now contains 
nearly 1,500 feet of artificial road- 
way, but the method has more than 
paid for itself by greatly reducing 
vehicle maintenance and _ haulage 

time and by allowing water to run 

down under the timbers into sumps 
formed by short cross-cuts off the 
main haulageways. 

These sumps are _ periodically 
drained and mucked out to recover 
the high-grade fines carried in by the 

water. This practice has given rise to 

a system, perhaps unique in mining 
circles, which Al Ahartz, Black Jack 
No. 2 superintendent, refers to as 
“rowing ore.” It works this way: 
The No. 2 ore body (Figure No. 4) 
is composed of a series of isolated ore 
pods, separated by virtually barren 
ground. Whenever waste is mined 
while driving development headings 
between pods, it is spread on haul- 
ageways, thus covering the sticky 
green shale and providing a good 
road bed. As the high-grade fines are 

working conditions, but also to an 
excellent company insurance pro- 
gram and other fringe benefits. 

Once full-scale retreating begins, 
costs for longholing, roof bolting, air 
and water lines, ventilation, and sur- 
face exploration should be appreci- 
ably reduced. While blasting and 
slushing expenses may rise slightly, 
per ton mining costs should be low- 
ered in the near future to about 
$8.00 at No. 1 and $10.00 at No. 2. 

recovered from the sumps, the wet- 
test material naturally sloshes over 
the sides of the Getmans during 
transport. Instead of being irretriev- 
ably lost in the green shale, these 
water-borne values are absorbed by 

Sabre-Pinon Corporation’s Costs Per Dry Ton 
of Ore Mined for Fiscal Year Ended 

June 30, 1961 

BJ. No.1 B.J. No.2 
Sec. 12 Sec. 18 

Drilling $0.85 $0.94 
Blasting 0.82 
Wagner loaders & trucks 
Getmans 
Grizzly 
Slushing 
Hoist 
Surface loading 
Roof bolting 
Air & water lines 
Ventilation 
Underground elec. system 
Longholing 
Surface development 

drilling & logging 
Mine general* 
Other 

Operation or 
Category 
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stockpile, ore grade control, surface electrical sys- 
tem, engineering & mine geology, safety & health, 
employees’ welfare, administrative costs, taxes, 
and other. 

the barren road bed. By the time a 
new waste heading between ore pods 

is started, the old road bed is suffi- 
ciently enriched to run 0.15 to 0.17. 
It is then scooped up and hoisted as 
blending material, and the process is 
repeated. 

About 4.0 Percent USA Yellowcake 

Between its two mines, Sabre-Pinon’s Lance Division is currently mining 

and shipping about 20,000 tons of ore per month. The ore is hauled by 
the Sabre-Pinon Trucking Division to the Homestake-Sapin and Homestake- 
New Mexico Partners mills near Grants. It is estimated that the value of 
yellowcake which will ultimately be recovered from both mines currently 
represents nearly 4.0 percent of the total AEC commitment in the United 
States through December 31, 1966. 

The writer wishes to acknowledge the assistance of the following Lance 
personnel in the preparation of this article: W. A. Buchecker, vice-president 

and general manager; H. D. Nelson, general mine superintendent; R. J. 
Lovgren, Black Jack No. 1 superintendent; A. J. Ahartz, Black Jack No. 2 

superintendent; and M. E. MacRae, exploration manager and geologist 
at No. 1. 



British Columbia Mining Boom 

A realistic mineral policy plus Japanese 

need for raw materials are the two in- 

gredients that equal BOOM in mining for 
British Columbia. Although mining booms 
have swept prosperity into the province 
before—the gold boom of the 1930’s and 
the base metal boom of 1951—these never 
had the forward momentum of today’s 
surge of activity. Records are being broken 
each year. Total mineral production of the 
province jumped from $146,000,000 in 
1958 to an estimated $200,000,000 in 

1961. Claim staking is 100 percent above 
the previous 10-year average, and leaped 

from 13,459 in 1958 to an estimated 9,000 
for only the first six months of 1961! The 
roster of mining companies active in ex- 
ploration and development totals over 80 
organizations, and covers the alphabet 
from “A” to “Z” (The Anaconda Com- 
pany to Zeballos Iron Mines, Ltd.) . Cana- 
dian, United States, Japanese, and British 
capital are all represented in various as- 
pects of exploration, mining, and milling, 
From any viewpoint, this current expan- 
sion of mining activity and exploration in 
western Canada is big—and growing big- 
ger as the months go by. 

MINES TO WATCH 

IN BRITISH COLUMBIA. . . 

. Bethlehem Cu 

. Bluebell (COMINCO) Pb-Zn-Ag 

Bralorne Pioneer Au 

Britannia Cu-Zn 

Bugaboo Fe 

Canadian Exploration Pb-Zn-Ag 

Canam Cu 

. Cariboo Gold Quartz Au 

. Cassiar Asbestos 

. Coast Copper (COMINCO) Cu 

. Consolidated Woodgreen Cu 

. Craigmont Cu 

. Empire Development Fe 

. Giant Mascot Ni-Cu 

. Granduc Cu 

. Highland Copper Ag-Cu 

. H. B. Mine (COMINCO) Pb-Zn-Ag 

. Jedway Mines Fe 

. Kennedy Lake (Noranda) Fe 

. Maggie Lake (Noranda) Fe 

. Mineral King Pb-Zn-Ag 

. Nimpkish Fe 

. Phoenix Cu 

. Reeves MacDonald Pb-Zn-Ag 

. Silbak Premier Au 

. Sullivan (COMINCO) Pb-Zn-Ag 

. Sunro (Cowichan Copper) Cu 

. Texada Mines Fe 

. Zeballos Fe 
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TEXADA Mines, Ltd. has been shipping 

iron ore continuously since 1952. 

EMPIRE Development still mines Merry 
Widow pit but reserves are dwindling. 

ZEBALLOS Iron Mines, Ltd. is preparing 
to ship ore to Japan late in 1962. 

Liberal Mining Laws, Plus Japanese Ore 

Purchases Spur Exploration and Development 
One of the principal factors be- 

hind the current mining boom is the 
realistic legislation recently passed by 
the British Columbia government 

which established a satisfactory cli- 

mate for risk capital. This has had 

the effect of stimulating exploration 

and development, so that 1959 min- 

eral production valued at $149,568,- 
162 is expected to increase to $250,- 

000,000 by 1963. 

The second principal factor behind 

the British Columbia mining boom is 

the insatiable demand of the growing 
Japanese economy for more raw ma- 
terials. Japan possesses a wide variety 
of mineral resources, but reserves are 
small and few of them are able to 

supply even the nation’s minimum 

need. As a result, vast tonnages of 

ores and concentrates are imported 
each year, including 90 percent of 
her iron ore requirements. From 
North and South America iron ore 

imports to Japan have grown as fol- 
lows: 1950, 17,000 tons: 1955, 717.- 
000 tons; 1959, 1,718,000 tons; and 

1960, 2,824,000 tons! This fantastic 

upward trend will continue (though 

probably not as spectacularly) and 
British Columbia will certainly sup- 
ply a major portion of these imports. 

Japanese ore purchases in western 
Canada started when 113,535 tons 

of iron ore valued at $790,000 was 
shipped from the Argonaut mine on 

Vancouver Island in 1951. That same 

year Texada Mines, Ltd. was formed 
to develop iron deposits on Texada 

Island, and first shipments were made 
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to Japan in 1952. Since then a total 
of over 6,500,000 tons has been 
shipped from coastal area magnetite 

deposits, including the record 1,040,- 
563 tons shipped in 1960. Operating 
iron mines now include Texada 
Mines, Ltd., Empire Development 
Company, Ltd., and Nimpkish Iron 
Mines, Ltd., and in 1961 as a group 
they expect to ship about 1,300,000 
tons ... another record! 

Iron Ore Leads Mining Activity 

In the near future three more iron 
mines are expected to begin opera- 
tions in British Columbia. 

The Kennedy Lake mines, located 
near Ucluelet on Vancouver Island, 
are now being developed by Noranda 
Mines, Ltd. Operations are scheduled 
to begin in early 1962 at a rate of 
700,000 tons of 61 percent iron con- 
centrate per year, which will be 
shipped to eight Japanese steel com- 
panies under a seven-year contract. 

Jedway Iron Mines, Ltd., a sub- 
sidiary of Granby Mining Company, 
Ltd., is now developing a large de- 
posit on Moresby Island in the Queen 
Charlotte Islands. Operations are 
scheduled to begin in mid-1962 at a 
rate of 400,000 tons of concentrates 
per year. Sumitomo Shoji Company 
of Tokyo has a contract to buy 2,000,- 
000 tons of concentrates. 

Zeballos Iron Mines, Ltd., a sub- 
sidiary of the Takahashi-controlled 
International Iron Mines, Ltd., is de- 
veloping the 4,000-ton Ford deposit 
near Zeballos on the west coast of 

Vancouver Island. Construction is 
expected to start shortly on a 3,200- 
ton-per-day beneficiation plant, and 
concentrates should be going to Ja- 
pan by mid-1962. 

Several other iron deposits are 
known in the province, and will prob- 
ably be brought into production dur- 
ing the next few years. 

The Bugaboo Creek deposit, con- 
trolled by Noranda Mines and In- 
ternational Iron, is located near Port 
Renfrew on Vancouver Island. Re- 
serves are estimated to be between 
3,000,000 and 5,000,000 tons of ore, 
and tentative plans call for a 3,000- 
ton-per-day milling operation. 

The Tasu Harbor deposit, now be- 
ing diamond drilled by Ventures, 
Ltd., is on the Queen Charlotte Is- 
lands. This is the largest and richest 
iron deposit yet found in British Co- 
lumbia, and one also containing com- 
mercial quantities of copper. Reserves 
are estimated to be 6,000,000 tons of 

iron ore, plus 1,000,000 tons of re- 
coverable copper. 

The Wedeen River deposit, also 
controlled by Ventures, is located on 
the mainland near Kitimat, and has 
estimated reserves of 1,000,000 tons. 

The Iron River deposit, owned by 
Western Ferric Ores, Ltd., is located 
near Campbell River on Vancouver 
Island, and has reserves estimated at 
600,000 tons. 

British Columbian copper has also 
received Japanese attention. First 
provincial producer to sign an agree- 
ment with Japanese smelters was 
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HITACHI smelter of Nippon Mining Company, Ltd., 80 miles 
north of Tokyo, is one of the largest copper smelters in 

Cowichan Copper Company, Ltd., 
which shipped some 7,905 tons (con- 
tained copper) as concentrates from 
1954 through 1960. This company is 

now developing the Sunro deposit on 
the west coast of Vancouver Island, 
and has a four-year sales contract 
with Mitsui & Company for all con- 
centrate production at the world 
market price. 

The largest copper producer now 

shipping to Japan is Craigmont 
Mines, Ltd. near Merritt, which has 
just recently completed its 4,000-ton- 
per-day mill and started production. 
Concentrates from this $19,000,000 

project will be sold to three Japanese 
smelting companies, and the Ameri- 
can Smelting and Refining Com- 
pany’s smelter at Tacoma. 

Another large British Columbia 
copper operation is the project of 
Bethlehem Copper Corporation, Ltd. 
near Ashcroft in the Highland Valley. 
Sumitomo Shoji Company of Tokyo 
has agreed to spend over $5,500,000 
to erect a mill with a minimum ca- 
pacity of 3,900 tons a day, on the un- 
derstanding they have the right to 
purchase the first 10 years’ copper 
production. Operations are expected 
to start in December 1962, and the 
mill may be increased to 50,000 tons 
at a later date. Ore reserves are cal- 
culated for several ore bodies, one of 
which has 12,600,000 tons of 0.70 
percent copper, and another 5,500,- 
000 tons of 1.15 percent copper. 

After remaining idle for some 40 
years, the Coast Copper Company 
mine at Benson Lake at the north 
end of Vancouver Island is being 
brought into operation by Consol- 
idated Mining & Smelting Company, 
Ltd. Mitsubishi International and 
Dowa Mining Company of Tokyo 

have contracted to buy 60,000,000 

30 

pounds of copper, worth about $19,- 
000,000, over a five-year period. A 
750-ton-per-day mill is now being 
built, and shipments to Japan are 
scheduled to begin in the spring of 
1962. Ore reserves are reported to 
be 2,000,000 tons averaging 2.5 per- 
cent copper. 

Canam Copper Company, Ltd., in 
the Mauning Park area, is negotiat- 
ing a contract with Mitsui & Com- 

pany for financing construction of a 
1,000-ton-per-day mill. Mitsui is re- 
ported to have made a verbal agree- 
ment to invest $1,750,000, and Lor- 

ado Uranium Mines, Ltd., is willing 
to grant a $500,000 loan for equip- 
ment and mill machinery. 

Granduc Mines, Ltd. is exploring 

a large area of copper deposits in the 
Stewart district that reportedly have 
reserves of 25,600,000 tons averaging 
1.62 percent copper. The Japanese 
have reportedly opened negotiations 
for the purchase of eventual pro- 
duction. 

Japanese Interests Varied 

In addition to copper and iron, 
Japanese interests have been purchas- 
ing the entire nickel production 

from the operations of Giant Mascot 
Mines, Ltd. near Hope. Cassiar As- 
bestos, Ltd., in northern British 
Columbia, is shipping increasing 
amounts of top quality fiber to Japan, 
and Ainsworth Base Metal Mines, 
Ltd. will soon be shipping lead-zinc 
concentrates from its Black Fox prop- 
erty near Kaslo. 

Besides a continuing program of 
concentrate purchases, the next big 
step for the Japanese will undoubt- 
edly be the establishment of plants 
and smelters to produce anode cop- 
per and sponge iron in British Co- 
lumbia. With ample supplies of coal, 

Japan. To supply her growing economy, Japan must im- 

port about 45 percent of her copper requirements. 

gas, and electricity, energy costs are 
substantially lower in western Can- 
ada than in Japan. Thus, it makes 
common sense to carry out processing 
operations in British Columbia rather 
than ship only concentrates. Develop- 
ment and encouragement of this idea 
was one of the big reasons behind the 
recent trip to Japan made by The 
Honorable W. K. Kiernan, Minister 
of Mines for British Columbia. 

Although it may be the most spec- 
tacular, the Japanese market for raw 
materials does not account for all the 
momentum behind the current Brit- 
ish Columbia mining activity. 

On Vancouver Island, Kopan De- 
velopments, Ltd. is conducting an in- 
tense exploration program at the Big 
Interior copper prospect, and Na- 
tional Explorations, Ltd. has a dia- 
mond drilling program going at the 
New Privateer gold mine at Zeballos. 

The Camp McKinney gold mine 
near Rock Creek has been reopened 
and is shipping important tonnages 
to the Trail smelter of Consolidated 
Mining & Smelting Company of Can- 
ada, Ltd. Near Wells, Cariboo Gold 
Quartz Mining Company, Ltd. has 
developed a new ore body of sub- 
stantial tonnage, and Bralorne Pio- 
neer Mines, Ltd. has been conducting 
a successful exploration program in 
the Bridge River area. Kennco Ex- 
plorations (Western) Ltd. has been 

drilling a molybdenum prospect in 
the Alice Arm area, and a similar 
prospect near Tweedsmuir Park has 
attracted the attention of Phelps 
Dodge Corporation. 

With exploration crews and pros- 
pectors out in force, and the Japa- 
nese ready to purchase practically un- 
limited quantities of concentrates, the 
profitable mining boom in British Co- 
lumbia will certainly continue for 
several years. END 
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Lockheed Model 60 Utility Transport Airplane Designed for Rugged Use in Mining 

Here is a new type aircraft which may 
be compared to a conventional aircraft 
much in the same way you would com- 
pare a light truck with a passenger car. 
This unit is designed to specifically op- 

erate under the extreme conditions found 
in many mining areas throughout the 
world. 

Featuring a high-lift wing and rugged 
tricycle landing gear, the all metal 
Model 60 can land or take off in short 
distances on unprepared fields. With its 
new Continental 260-horsepower turbo- 
supercharged engine, the airplane can 
operate efficiently at sea level or at alti- 

tudes over 23,000 feet. A normal useful 
payload of 1,508 pounds may be housed 
in a cabin over 11 feet long, four feet 
two inches high, and four feet wide. A 
15.75-square foot cargo door takes bulky 
freight easily on heavy duty floor (the 
floor is supported by two seven-inch I 
beams) which is level with door bottom. 
Main landing gear struts, made of high 
tensil strength steel, are swept back 45°. 
Steerable nose wheel is attached to main 
fuselage beams. The entire landing gear 

is designed for high impact d_ nping nec- 
essary for rough fields. Acc: .iing to the 
manufacturer, the Model 6b is designed 

for easy and fast maintenance, with all 
controls, systems and components easy to 
get at for inspection. For additional in- 
formation write to: Steve Barre, Lock- 
heed International, Inc., Dept. MW, 
510 West Sixth Street, Los Angeles 14, 
California. 

Diesel Mining Tractor Is Only Three Feet High 
The Frank G. Hough Company has announced a new low- 

profile, pneumatic-tired “Paymover” tractor with 6,000 or 
8,000 pounds drawbar pull for underground mining haulage. 

Overall dimensions of this compact, maneuverable unit, the 
TD-80m, are 12 feet 1 inch long, 5 feet 5 inches wide, and 
only three feet high. The power train features a six cylinder, 
flat Diesel engine, torque-converter, and automatic transmis- 
sion with three forward and one reverse ratios. Spiral-bevel 
gearing and planetary final drives in rear wheels add to 
smooth tractive effort. 

The TD-80m has a 24-volt electrical system, and both air 
starting system and exhaust-scrubber are standard equipment. 
It has hydraulic power-assisted steering, and air-over-hy- 
draulic brakes. Operation is as simple as driving a modern 
car with automatic transmission. Hood and covers are easily 
removed for service and accessibility. Write: M. L. Crawford, 
Advertis‘e~ & Sales Promotion, Dept. MW, The Frank G. 
Hough Company, 859 Seventh Avenue, Libertyville, Illinois, 
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40 Yard Scraper Features Many Innovations 
Euclid, Division of General Motors, announces its largest 

scraper—the new Model SS-40 six-wheeler. Payload capacity 
is 125,000 pounds; struck capacity is 40 cubic yards, with an 
S.A.E, rating (heaped at 1:1 slope) of 52 yards. 

Designed for high production jobs, with long, high speed 
hauls at speeds up to 34 miles per hour, the SS-40 is powered 
by a GM 12 cylinder Diesel engine (12V-71) of 432 horse- 
power. It is equipped with an Allison Torqmatic Drive having 
four forward and two reverse speed ranges that provide full 
power shift. Converter lock-up for maximum fuel economy 
and efficient use of engine power is incorporated in the 
converter-transmission package. Torqmatic Brake, a hydraulic 
speed retarder to control speeds on long downgrade hauls, is 
standard equipment. Engine and transmission oil filters, and 
the dry type cleaners are conveniently located for fast, easy 
servicing. Write: R. E. Keidel, Advertising and Public Rela- 
tions, Dept. MW, Euclid Division, General Motors Corpora- 
tion, Cleveland 17, Ohio. 
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TORQUE CONVERTER: “Why a 
Torque Converter is Standard Equip- 
ment in the Eimco Tractor Unique 
Power Train” is the title of a 24-page 
book that outlines through pictures, 
graphs, cartoons, and sketches just what 
is torque, and how a torque converter 
works. Write: A. F. Mansbach, The 
Eimco Corporation, Dept. MW, P. O. 
Box 300, Salt Lake City 4, Utah. 

COLOR-CODED EXPLOSIVES 
help eliminate the possibility of confus- 
ing various grades and types of explo- 
sives during blast-hole loading opera- 
tions, reports Trojan Powder Company. 
Each grade of Trojan powder is now 
marked in a distinctive color pattern 
and this helps to speed-up the loading 
process since employees can tell by a 
glance which cartridges to select at any 

given point in the powder column. Bul- 
letin 101 gives complete details. Write: 
Dept. MW, 17 North Seventh St., Al- 
lentown, Pa. 

FREE BELTING WALL CHART 
pointing out various ways to cut down 

on costly wear and tear of conveyor 
belting through proper maintenance 
procedures is available. Subjects cov- 
ered are: storage, record keeping, align- 
ment, impact idlers, drive pulley lag, 
loading chute, skirting rubber, automatic 
switches, inspection schedules, lubrica- 
tion, fasteners, and repair. For a free 

copy write: W. R. Needham, Hewitt- 
Robins, Dept. MW, Stamford, Connec- 
ticut. 

CRANE-EXCAVATOR: A new, two- 
color bulletin featuring the Koehring 

605 crane-excavator, a one-and-a-half 

yard shovel and 36-ton crane, has been 
issued. Write: Koehring Division, Dept. 
MW, 3026 W. Concordia Avenue, Mil- 
waukee 16, Wisconsin. 

DUST SEPARATOR: The Day “HV” 
centrifugal dust separator is detailed in 
a new 12-page illustrated brochure which 
includes performance data, selection and 
dimension charts, and installation photos 
with descriptions for the “HV” cyclonic 
separator and “HV” supports. Write: 
Day Sales Company, Dept. MW, 810 
Third Avenue N.E., Minneapolis 13, 
Minnesota. 

DRIER CATALOG: A new 12-page 
catalog completely illustrates and de- 
scribes Cedarapids Portable and Station- 
ary Electric Motor or Combustion En- 
gine Driven Drier Units of medium to 

large capacity range. Many outstanding 
owner benefits are described in Bulletin 
AP-28. Write: Iowa Manufacturing 
Company, Dept. MW, Cedar Rapids, 
Iowa. 

DRAGSCRAPERS: A new general 
folder covering dragscraper and slack- 
line cableway machines; Cresent buck- 
ets used with draglines;plus data on 
wire rope fittings and Durolite blocks 
has heen issued. Photographs and line 
drawings show typical installations, and 
illustrate the various methods of exca- 
vating and hauling. Write: Melvin Mar- 
tin, Sauerman Brothers, Inc., Dept. MW, 
638 S. 28th Avenue, Bellwood, Illinois. 

Giant Filter Weighs 23 Tons 
The largest filter ever manufactured 

for the coal industry was recently pur- 
chased from Peterson Filter & Engineer- 
ing company. The filter has 14 rotary 
discs that measure 12-feet 6-inches in 
diameter. Its overall length is 27 feet, 
and when completed will weigh 23 tons. 
It will have a static area of 3,080 square 

feet, an area equivalent to a small house. 
In operation with Peterson’s exclusive 
“Dual Guide” scrapers, the filter will 

have an equivalent operating area of 
over 2,750 square feet, and will handle 
from 75 to 100 tons of coal refuse every 
hour. Write: Ross Clay, Kay Richins, 
Inc., Dept. MW, 510 Walker Bank, Salt 
Lake City 1, Utah. 

Free Sulphur Mining Booklet 
“Modern Sulphur Mining” is the title 

of a new booklet published by the Texas 
Gulf Sulphur Company, leading pro- 
ducer of crude sulphur as mined by the 
Frasch Hot Water Process. 

This is a revised edition of a booklet 
published several year ago, and updates 
statistical data and latest production and 
distribution developments. For free cop- 
ies write: Sales Department, Texas Gulf 
Sulphur Company, Dept. MW, 75 East 
45th Street, New York, New York. 

Pumping Corrosive Slurries 
A newly designed Kemlon pump, 

“Model 150—7,” made by Keystone En- 
gineering Company, is a diaphragm type 
unit specifically intended for handling 
corrosive slurries at pressures up to 3,- 
000 pounds per square inch. 

The new pump has a barrier dia- 
phragm, which separates all the working 
parts from the fluid handled. Pumping 
is accomplished by an actuating fluid 
between the piston and diaphragm with- 

out mechanical linkage of any kind. All 
surfaces of the pump, which contact 
corrosive media are of Teflon and inert 
metals. Write: Keystone Engineering 
Company, Dept. MW, 6310 Sidney, 
Houston 21, Texas. 
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WHAT'S GOING ON in mining 

Expansion of OME Program Proposed as Government Task Forces 

To Start Investigation of Mining's Troubled Frontiers 

Bert Millar, Bob Hallbauer, and E. Drevdahl Talk On Pits 

The “Peace Time Mineral Policy” of 
the United States is a “Long Term” pro- 
gram, reported John M. Kelly, assistant 
secretary of the United States Depart- 
ment of the Interior at the Seattle, Wash- 
ington, meeting of the 1961 American 
Mining Congress. 

“Long Term” is fine and research is 
the key to long term mineral resource 
production and utilization, Mr. Kelly said. 
Many of the operators and officials who 
listened to the speech weren’t interested 
in this phase. They came to hear of im- 
mediate action and plans. 

Expansion and modification of the Of- 
fice of Mineral Exploration’s activities is 
an immediate hope. Mr. Kelly reported, 
“We are now studying the possibility of 
expanding the OME program to include 
financial assistance for mine development 
and technical assistance in such fields as 
mining and milling. Rewriting the regula- 
tions is also being done to remove ob- 
jectionable features including the so- 
called ‘Pauper’s Oath’.” 

Immediate reaction and comment to 
this planned program was that the indus- 
try was back where it was about 25 years 
ago when the Reconstruction Finance 
Corporation was operating a three-part 
program of exploration, mine develop- 
ment, and mill construction with techni- 

cal assistance in all phases and allocation 

of funds to improve or build new plants 
incorporating new flow sheets. True, this 
was during wartime so the only new as- 

pect, if and when it comes to pass, is that 
such a program will be in peacetime. 

Now for the immediate future, Mr. 
Kelly reported that within the new “few 
weeks” the first task fore es will go forth 
to the frontiers where ‘declining output 
of mines and smelters has created eco- 
nomic difficulties in mining communities. 
The job of these task forces wi'l not be 
merely to verify what is already widely 
known, but to find what is happening to 
mining generally, to exploration and de- 
velopment, and to investments, to confer 
with leaders, and to begin to develop 
some proposals as to what might be done.” 

While no specific details were an- 
nounced it is understood that about five 
areas will be investigated at first, that 
the Area Redevelopment Administration 
will have an important part, and that lo- 
cal technicians and consultants will be 
called upon because of their knowledge. 

“Mineral resources are created by in- 
genuity and it takes ingenuity to create 
resources,’ reported Thomas B. Nolan, 
director of the United States Geological 
Survey. The Geological Survey is ex- 
panding its considerable research pro- 
gram to create resources, too, by continu- 
ing its geochemical census to acquire data 
on the distribution of elements in ordi- 
nary rocks, to expand the program in 

the difficult search for concealed ore de- 

posits, and to study and appraise the re- 

serves of truly low-grade deposits. 

A. E. Millar, general manager, The 

Underground Costs Can Be Cut In Raising and Tramming 

A new machine to improve an o!d 
method of raise-driving at Anaconda 
Company’s Butte, Montana, mines was 
reported by Leonard P. Colvin, assistant 
to the chief engineer. Blasting to a large 
center cut hole has been used at many 
mines. Not always successfully because 

the perimeter holes wandered with in- 

creased burden and they would not break 

cleanly. Now the new Ingersoll-Rand 

U.S. J. 2 shaft jumbo will accurately drill 
the perimeter holes exactly parallel to the 
center cut. Accuracy of hole through any 
formation to lengths of several hundreds 
of feet is now possible. The jumbo has 
important applications for drilling drain- 

age, power cable, ventilation, and sand 

holes between mine workings. 

Tramming costs over underground 

track have been cut as much as one third 

New Flotation Reagents For Low-Lime Copper Circuits 

Lowering the cost of lime for copper 
flotation concentration, one of the main 
goals of the research program of the 
American Cyanamid Company, is the 
good word to operators from E. P. Cad- 

well of the company’s mining chemicals 
department. Three new chemicals with 
equivalent selectivity to those in use at 
present, but in low lime circuits, are now 
being field tested, he reported. Higher 

Anaconda Company, Weed Heights, Ne- 
vada, reported in detail on how “ preven- 
tive maintenance pays at Weed Heights.” 
Regular daily inspection by a top me- 
chanic with immediate repair before a 
serious failure occurs is the key to the 
program. Trucks, shovels, crushers, con- 
veyor belts, and cranes are inspected 
daily. A shear coupling in the drive line 
of the Diesel trucks which breaks before 
any damage to the transmission gives 
every indication of a good method to re- 
duce trouble and repair to transmissions, 
Mr. Millar reported. 

Western Canada’s first major open pit 
copper mine is now in full production in 
Southern British Columbia reported Ro- 
bert Hallbauer, mine superintendent, 
Craigmont Mines, Ltd. During the first 
five months of company operation follow- 
ing the stripping contract (see MINING 
Wor.p, May 1961) three 4.5 cubic yard 
electric P & H shovels loaded 3,191,000 
tons for an average of 6,071 tons per 
shift. Three to four 30-ton Euclid Diesel 
trucks hauled an average 1,764 tons per 
shift with ore hauled 4,200 feet and waste 
2,500. 

Computer analysis of 27 sizes of trucks, 
21 shovels, and 50 haul distances at the 
University of Arizona was reported by 
E. R. Drevdahl, associate professor of 
mining. This involved 28,350 sets of cal- 
culations and resulted in these surprising 
conclusions: Only five truck sizes were 
considered optimum for conditions built 
into the program. The rule of thumb for 
selecting a truck, which has been that it 
should be filled in four to six dipper 
passes, is invalid. 

was the report of James W. Clark, Lake 
Shore, Inc., Iron Mountain, Michigan. 
He reported that new track laying tech- 
niques from Sweden, overlapping adjacent 
cars in haulage train, and automation of 
car loading and dumping have all con- 
tributed to lower tramming cost. 

Chemical grouting using American 
Cyanamid Company’s AM-9 has been 
successful for cutting water inflow in 
shaft sinking and for diamond drilling 
through water bearing sandstone without 
the necessity of casing, reported Victor 
L. Stevens, Boyles Bros. Drilling Co. 

selectivity in cleaner circuits to produce 
higher grade concentrate has been ac- 
complished, he added. Other improve- 
ments that have cut copper milling costs 
have been the use of larger diameter 
grinding mills, X-ray analysis, bulk flota- 
tion with selective depressants, and pH 
control equipment. 

WATCH FOR THE 1962 MINING CONVENTION TO BE HELD IN SAN FRANCISCO SEPTEMBER 24-27 

It will feature extensive equipment exhibits as well as the presentation of technical papers. 
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3,000 ton wheel excavator 

for a North American mining operation 
During the past five years a machine of similar capacity removed a total of 150 million cubic yards of dirt 
for a West German power combine. Operating around the clock, the machine averaged 100,000 yards a day. 

We advise on al! projects involving mining of minerals and their transportation. We develop complete 
surface and underground mining schemes and the necessary mechanical equipment, based on the broad 
experience of our mining and materials handling engineers. 

We design and build mining and construction equipment, including bucket chain excavators, bucket wheel 
excavators, loaders, spreaders, stackers, special equipment, complete bunkering plants, conveyor 
bridges, stationary and movable conveyors. 

150 YEARS 

KRUPP & FRIED. KRUPP MASCHINEN- UND STAHLBAU, RHEINHAUSEN, GERMANY 

1811-1961 in the Continental U. S. contact: KRUPP INTERNATIONAL INC., 375 Park Avenue, New York 22, N. Y. 



VMIARCY heavy-duty “'2°*2 Alaska Mines and Minerals, Inc. has 
limited exploration for mercury to under- 
ground work the past summer. Drifting 
to intersect the Dolly ore zone on the 
600-foot level of the Red Devil mine was 
a major project with only 100 feet to go 
at the first of September. Ore is being 
mined for the 30-ton-per-day retort plant 

proved performance | Fa eet 
New York Alaska Gold Dredging Cor- 

poration is only operating two bucket line 
dredges in the Kuskokwim River drain- 
age area this season. No. 3 dredge is dig- 
ging three shifts a day about five miles 
below the camp at NYAC. No. 4 boat is 
digging on a one 10-hour shift along 
Bear Creek about five miles above camp. 
Total emp!oyment has been about 28 
men during the summer. 

Dorr Holloway and an associate are 
trenching with a small tractor on a cin- 

? A) ee, nabar prospect located about 1% mile 
: > from Kuskokwim River on the opposite 

. ; side and a mile upstream from Sleetmute. 
on iron Rete Fa . Encouraging float has been found in sub- 

' “ surface “creeping” talus, but its source 
4 is unknown. The mineralization appears 

...two 91%4’x 19%’ Marcy Scrubbers successfully handle tough iron to be associated with fine-grained ills 
- . <2» P : » beectels ? 

ore cleaning problem on Mesabi Range. This installation resulted from intruded along bedding (?) of the shales. 

use of Marcy Scrubbers in two of the company’s other concentrators. Utah Construction and Mining Com- 
pany operating through a subsidiary— 
Mt. Andrew Mining Company—has kept 
a field crew of geologists, geophysicists, 
and diamond drillers busy during the 
summer on Prince of Wales Island almost 
due west of Ketchikan. Iron and copper 
are the minerals sought in continuation 
of a program which saw extensive drilling 
around several well known old mines on 
the Island in 1960. Hollis Peacock, chief 
ecologist, is in charge of the work. 

on a op Shattuck Denn Mining Corporation 
‘ - mal Ee has acquired control of the uraninum de- 

P +a posits of Bay West, Inc. near Ketchikan. 
~Z High grade ore is being mined for ship- 

coqguina : pr : ment to one of the uranium mills in the 

southern states. A program of exploration 
es and development is also being carried 

S e AY CAE. out. Shattuck Denn is a major independ- 
ent producer of Utah uranium ores. 

... 7’ 16’ Marcy Scrubber washes a minus 10” feed of coquina shells 
and pebbles for a large copper company in Peru. 

Arizona 
Why you can cut costs with Marcy Scrubbers , 
@ Marcy principle of small diameter, long length Arizona Professor Publishes 

gives positive, active scrubbing, less short-circuiting, Book on Excavation Equipment 
and low horsepower. 

. , : “Profitable Use of Excavation Equip- 
@ Heavy duty construction, operation on trunnion ment” by Elmer R. Drevdahl, Jr., asso- 

bearings, and properly designed drives, combine to ciate professor of mining engineering, 
eliminate vibration. University of Arizona, is a new book to be 

. : . = , | used as a standard for estimating capabili- 
@ Trunnion bearing design eliminates maintenance . on d gptin bees 

bl d > Pipe omer ties and costs of excavation equipment as 
problem due to corrosion and abrasion. used in construction and mining indus- 

@ The recognized quality of Marcy construction is tries. The work provides a complete 
your assurance of long operating life and minimum analysis giving a reference point for 
snaiatenenen equipment systems simulation, analysis, 

‘ | and profit. Covered are fundamentals of 
equipment analysis with reference in- 
formation, information on equipment out- 
put and costs, and complete tables. 

The Company MANUFACTURING DIVISION Written in everyday language, the book 
that cares enough = oe ‘ ‘ “on te / a 

9 hae MINE AND SMELTER SUPPLY CO. = kes dollars and cents out of any cost 
2 system as it shows how to keep and use 

the best! Denver 16 New York 17 Salt Lake City 1 El Paso Albuquerque ’ a record that will open into an amazing 
3800 Race St. 122£.42ndSt. 121W.2ndS. 1515 11thAve. 701 Haines N.W. picture. Profits are not guessed—they are 

planned. The cost of the book is $10.00 
LICENSED MANUFACTURERS AND SALES AGENTS in Canada, Australia, Sweden, England, South Africa (plastic binding) or $13.50 (cloth bind- 
Sales Agents in Mexico, Peru, Chile, Philippine Islands, Japan, New York City (for Continental Europe) ing) from Desert Labs., Inc., P. O. Box 

and in principal cities of the U. S. 4666, Tucson, Arizona. 
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COMPANIES IN THE MINING WORLD NEWS 

Alaska Mines & 
Minerals 

American Cyanamid 
American Potash 
American Smelting 
American Zinc 
Anaconda _ 33, 43, 

Day Mines 43 

Federal-Gas Hills 47 
Federal Resources 

Gold Bond Mining 
Goldfield Cons. 

Mining 
Bagdad Copper Granite City Steel 

Beaver Meso Uran 
Bonneville, Ltd. 
Boyles Bros. 33, 
Bunker Hill Co 

Hecla Mining 
Hidden Splendor 47 

ndus. Uranium 38 
Inspiration Cons. 
Copper 38 

Intermountain 
Chem. of 

Calumet & Hecla 
Chilson Mining 
Chino Mines Div 
Clayton Silver 

i Jefferson Lake 
Asbestos Corp. — 38 

Jeff. Lake Sulphur 38 

Mines 

Cleveland-Cliffs 
limax 
Molybdenum 

Colorado Fuel 
Colo. Ore Hauling 
Cons. Mining 4 
Craigmont Mines 

Kellogg, W. M. 43 
Kennecott Copper 

Corp. 38, 45 
Kennedy, Fred 47 

Krupp-Renn Co. 43 Silver Star-Queens 
Mines, Inc. 

Sonoma Quicksilver 
Standard Slag Co. 
Stauffer Chemical 
Sunshine Mining 

Lake Shore 33 
Lucky Mc Uranium 

MINCON 40 
Montana Phosphate 44 
Morrison-Knudsen 
Mt. Andrews 

Mining 36 
McKee, Arthur G. _ 43 

Tennessee Copper 
Todd Industries 
Triton Mining 

Union Carbide 
Nuclear 

United Placer 
U.S. Beryllium 
Utah 

Construction _ 36, 

National Lead 39 
Nevada Mines Div. 45 
New Jersey Zinc 41 
New York-Alaska 

Gold Dredging 36 
y Virginia & Carolina 

Oliver Chemical 

Waite Minina, Jack 
Wells Cargo 
Western Explor. 
Western Gold 
Western Nuclear 
Western Phosphates 
White Caps Gold 

Zontelli 

lron Mining 43 

Petrotomics 47 

Republic Steel 43 

San Francisco 
Chemical 46, 47 

Shattuck Denn Min. 36 
Silver Pirate Min. 43 Bros. 

United Placer is Arizona’s Latest Dry Land Dredge 
\ new mining process, utilizing a dry 

land dredge that operates without water, 
has been developed by United Placer In- 
dustries, Inc., a newly incorporated firm 
headquartered in Chicago. UPI is cur- 
rently operating the dredge on claims 
along Weaver Creek, in the San Domingo 
and Weaver areas in Arizona, about 50 
miles northwest of Phoenix. The unit re- 
portedly can process 75 to 100 cubic 
yards of gravel per hour, and can be 
operated profitably on a recovery of 
placer gold averaging 45 cents a yard. 
The dry placer machine is of conventional 
sand and gravel handling type at its feed 
hopper. Material is dumped into the 
small hopper fitted with a six-inch griz- 
zley by means of front end loaders. The 
minus-six-inch material travels over a 
60-foot-long conveyor to a triple deck 
screen. Feed is then directed to the in- 
fra-red dryers, which consist of a drag 
conveyor on an extremely steep slope 
equipped with a battery of infra-red 
lamps. The lamps are placed below the 
deck of the drag conveyor and flights of 
the conveyor then tumble and rotate the 
feed as it is dragged up the slope. The 
electrostatic separation tables contain 

decks on a 7° slope. The tables are long 
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and narrow, and the decks are fitted 
with fine mesh screen cloth. Air passing 
through the screen cloth puts an electro- 
static charge on the screen, which helps 
attract metals and sulphides as they are 
distributed at a uniform feed rate across 
the up-slope end of the table. The gold 
concentrates itself at the feed end of the 
table. Designed as a portable unit that can 
move from one location in a dry wash to 
another, the model pictured above is 
loaded from the wash by a crawler track- 
type tractor. Electric power is furnished 
by a Diesel electric generating unit of 
60 KW capacity. Final concentrates are 
removed from the tables by industrial 
vacuum cleaners, then placed in a small 
dry washer for a final dry process, pro- 
ceeding final cleanup of the gold by wet 
panning. Company engineers estimate 
that present cost of production ranges 
from 45 to 55 cents per cubic yard, but 
hope that this cost can be progressively 
decreased to as low as 25 cents per cubic 
yard. The company is also designing a 
larger machine, to handle 500 to 1,000 
yards per hour. Mrs. Geraldine Freund is 
president of the company; Mason Rankin 
is chief geologist in charge of the Ari- 
zona operation. 

Laboratory 

Crushers an 

Pulverizers 
4"x 6" Massco 

Laboratory Jaw 
Crusher 

Welded steel frame; manganese steel 

jaw and cheek plates; bronze bushed 
bearings; smooth jaws give better 

product and easier cleaning. Adjust 

for plate wear and product size by 

convenient hand wheel adjustment. 

6” and 10” Massco 
Gy-Roll Reduction 

Reduces 2” feed to as fine as 10 

mesh in single pass. High capacity, 

low power consumption. 

Sizes (Diameter x width): 1 0” x 6" 

and 12’x 8”. Adjustable roll space 

setting up to V-belt drive. 

Heavy, cast frame absorbs vibra- 

tion, results in long life. 

Massco-McCool 

Pulverizers 

Disc type grinder with a planetery 

movement. No gears. Will grind %4 

to 150 mesh in one pass. 

Marcy Pulp 
Density Scale 

Gives direct reading of 

weight; specific gravity 

of liquids, pulps, and dry 

solids; percent solids in 

pulp. Very accurate. Easy 

to clean. 

i ae ee ee 

The Company 

that cares enough 

fo give you 

the best! 

3800 RACE STREET 

DENVER, COLORADO 

OFFICES AND 
AGENTS IN 
PRINCIPAL CITIES 

37 



Leaching operations at the old DeSoto 
mine, near Mayer, Arizona, are produc- 
ing five to six tons of copper sludge per 
week. The material is said to assay up 
to 80 percent copper. The property is 
operated by Chilson Mining Company, 
headed by R. E. Chilson of Tucson. 

Western Gold and Uranium, Inc. has 
acquired the Lee Ackerman Investment 
Company, Inc. of Scottsdale, Arizona, 
through the issuance of an additional 
200,000 shares of its treasury stock. When 
the agreement becomes final, Lee Acker- 
man will be elected president of Western 
Gold and Uranium, and Richard W. 
Ince will continue as chairman of the 
board. It is the intention of the company 
to continue the operation of the Orphan 
mine at Grand Canyon and other affili- 
ated mining operations, as well as de- 
velop new sources of income through its 

Sala wet magnetic separators in 
modern Swedish iron ore concen- 
trator. 

SALA SEPARATORS 

with permanent magnets 
have a world-wide 
reputation for proven 
performance 

WET MAGNETIC SEPARATORS — a self-con- 
tained drum unit, permitting single or multi- 
drum operation. Stainless steel drum and 
trough are rubber protected for abrasion re- 
sistance. Standard 24” dia. drum, up to 100” 
lengths. Permanent magnets maintain strength 
indefinitely, special high strength magnets for 
scavenging tailings, etc. Concurrent and 
counter flow troughs available. 
COBBING SEPARATORS — engineered to pro- 
duce rich ore, middling or gangue. Handles 
wide range of material sizes. Lump ore down 
to %” size on belt separators. Finer material 
handled on Sala Mortsell drum separator. 
Complete details available from — 

new wholly owned subsidiary. The prin- 
cipal offices of Western Gold and Ura- 
nium will be moved from New York City 
to Phoenix. 

The McDonald shaft at the Christmas 
mine of Inspiration Consolidated Copper 
Company was completed to final 1,780 
foot depth recently, and driving of the 
1600-foot level main haulage drift toward 
the development shaft and ore body was 
started. Two headings are being driven 
from the underground development shaft 
and ore body toward the McDonald shaft, 
with progress in one of these drifts being 
slow and difficult because of water. The 
hoist and compressor building, warehouse, 
change house, and office are all in use 
on the surface. Heavy crushing machinery 
has been installed, and construction of 
crusher buildings and auxiliaries is near- 
ing completion, as is the fine ore storage 
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ly Sala wet magnetic sepa. 

magnetic cob- 
bing separator (belt). 

REPRESENTATIVES: USA 
Machinery Center, Inc. 
Salt Lake City, Utah 

CANADA 
Tenace Tools Ltd. 
Kirkland Lake, Ontario 

SALA MASKINFABRIKS AB 
SALA - SWEDEN 

building and its feed conveyor system. 
Mill foundations and machinery place- 
ment are well advanced, though con- 
siderable work remains to be done on 
building erection, piping, wiring, and 
auxiliaries. 

Industrial Uranium Corporation ex- 
pects to mine between 50,000 and 60,000 
tons of ore during the current fiscal year 
(ending March 31, 1962) from uranium 
properties in Monument Valley, Arizona. 
During 1960, the company carried out a 
$30,000 exploration program resulting 
in the discovery of another ore body in 
the area of modest size. Robert M. Schu- 
bach of Salt Lake City is president. 

Lack of rainfall is causing great con- 
cern at Ray Mines Division of Kennecott 
Copper Corporation. The 1.96 inches of 
rainfall at Ray is the second lowest year- 
to-date figure since 1923, and the 1.24 
inches at Hayden represents the third 
lowest in a 34-year period. Last year’s 
totals of 11.54 inches at Ray and 5.96 
inches at Hayden were also considerably 
lower than the average annual figures of 
18.36 inches and 11.10 inches respec- 
tively. The Arizona drought is practically 
statewide, and Bagdad Copper Corpora- 
tion recently made some production cur- 
tailments because of water shortages. 

California 

Jefferson Lake Asbestos 

Readies California Operation 
One of the most important asbestos 

deposits in the western United States, 
containing reserves estimated to be over 
20,000,000 tons, expects to be in full 
scale operation by April 1962. The Jef- 
ferson Lake Asbestos Corporation, 77 per- 
cent owned by Jefferson Lake Sulphur 
Company, has awarded a mill construc- 
tion contract of $5,272,114 to Tellepsen 
Construction Company of Houston, 
Texas, with engineering and design be- 
ing handled by Kilborn Engineering, Ltd. 
of Toronto, Canada. The mill will be of 
conventional design incorporating the 
latest mill circuits and equipment. 

A mining contract has been let to 
Wells Cargo Company of Las Vegas, Ne- 
vada. A three-and-a-half-mile access road 
has been completed by Wells Cargo, and 
Tellepsen is now moving in to begin 
foundation work. By the time operations 
start up in 1962, the project will employ 
a total of about 170 people. R. W. Prince 
is general manager, and Gerald Jansen 
will be mill superintendent. 

Sonoma Quicksilver Mines, Inc. has 
ceased operations at Guerneville, Cali- 
fornia, due to steadily declining prices 
for quicksilver on the world market. The 
company will continue to be active in 
mining,, particularly in South America 
where it operates a tungsten mine near 
Oruro, Bolivia. 

The $600,000 asbestos plant of Todd 
Industries, Inc. at Coalinga, California, 
is now operating, and has made the first 
shipment of 120 tons of asbestos fiber to 
Los Angeles. Until August of this year 
the plant had been operating as an ex- 
perimental laboratory perfecting a refin- 
ing process for the special type of amor- 
phous asbestos found northwest of Coa- 

MINING WORLD 



linga in Fresno and San Benito Counties. 
Success of the operation is due to a new 
milling process designed by W. W. Davis 
of Davis Engineering Company, Phoenix, 
Arizona, that solved the problem of eco- 
nomically freeing the fibers from the 
parent rock. 

American Potash & Chemical Corpora- 
tion has awarded a contract to C. F. 
Braun and Company for the engineering 
design of a $15,000,000 plant to manu- 
facture titanium dioxide near Mojave, 
California. The plant will provide the 
first source of refined titanium dioxide 
west of the Mississippi River to serve the 
substantial requirements of the paint, 
paper, rubber, plastics, floor covering and 
other industries. 

Central 

The General Services Administration 
of Washington, D. C. has rejected all 
eight bids submitted for the purchase of 
the multi-million dollar nickel-cobalt re- 
finery at Fredericktown, Missouri because 
they were “inadequate.” The two highest 
bidders were Heat and Power Company, 
Inc. of New York City (bid: $203,333), 
who wanted the plant for salvage pur- 
poses; and the National Lead Company 
(bid: $200,000), who wanted it for pos- 
sible future use. It is believed the General 
Services Administration is making every 
justifiable effort to award the plant to a 
firm interested in its continued operation. 

The 1961 National Safety Congress, 
annual convention of the National Safety 
Council, will be held in Chicago, Oc- 
tober 16 to 20, with mining sessions be- 
ing held in the Pick-Congress Hotel. 
Further information may be obtained 
from R. L. Forney, secretary, National 
Safety Council, 425 N. Michigan Avenue, 
Chicago, Illinois. 

At the request of the fluorspar industry 
to aid in the exploration for unknown 
deposits, new geological maps of the IIli- 
nois fluorspar district are now being pre- 
pared by the state geological survey. The 
mapping program covers Hardin, and 
adjacent parts of Gallatin, Saline, and 
Pope counties, which were last mapped 
by the survey in 1920. The new maps will 
have a scale of 2% inches to a mile, and 
will have an accompanying report briefly 
describing the rock formations, structural 
features, and economic geology of the 
area. 
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Fuel goes farther—every drop is 
burned. 

Reason: no warmup needed. Runs 
effectively from 40° below to 140° 
above (and it’s approved by the 
Bureau of Mines.) 

44 
No water system; maintenance bills 
go down. You get full H.P. rating; 
no power lost for cooling. 

Deutz air-cooled Diesels are aiso used 
on generators, compressors, stand-by 
power equipment. 

PARTIAL SPECIFICATION TABLE 
BHP RPM 

vee 2300 
.. 2300 
2300 
2300 
2300 

.- 1800 

Al2L 714 

Full range: 5 to 250 BHP in 1, 2, 3, 
4, 6, 8, and 12 cylinders. 

So there's less down time—no 
sulphurous acid condensation— 
hardly ever a carbon job. 

Complete parts and service facilities 
right where you need them. 

DIESEL ENERGY 

CORPORATION 

82 Beaver Street 
New York 5, N. Y. 

Please send catalogs covering the 

range | have checked. Dept. MW-17 

[) 10-90 HP 1 100-250 HP 

|! am a () Dealer [] Manufacturer 

Operator 

Name____ 

IG iecccctitecdeat 

Cay Se 



FOR YOUR TOUGHEST SLURRY 
THROTTLING PROBLEMS... 

Use the only valve designed specifically to stand up under the 

continual abuse of throt- 

tling control of highly abra- 

sive materials! 

CLARKSON 
VALVE | 

Here is what our customers say: 

* “In service for 8 weeks where previous valve 

lasted less than 7 days!” . . . Copper Mill 

- . , N AUTOMATIC CONTROL 
> “14 months continuous service. Other valves canes Gen Ces ta a 

lasted less than 6 weeks!” . . . Cement Mill standard pneumatic control in- 
strumentation. 

*K “Only throttling valve that will stond up in this eS CONTROL 

highly abrasive service!’ . . . Uranium Mill 

Complete engineering service available on request. 26 U. S. sales offices and 70 engineering 

representatives to serve you. Sales representatives in principal world-wide market areas. 

G THE CLARKSON COMPANY, 
735 LOMA VERDE AVENUE * PALO ALTO, CALIFORNIA 

Dept. M, Manufacturer of liquid feeders, proportioning pumps, slurry valves. 

40-CL 
THE BEST MACHINE 

FOR DRILLING TO MODERATE DEPTHS 

40 

® STABLE—The wider, longer 

skids and sturdy steel frame are 

ideal for rugged, hilly terrain. 

@® DEPENDABLE—The heavy-duty 
wireline hoist, together with a 

rugged power unit, offers you both 

the hoisting and rotational power 

you need. 

® ADAPTABLE—The choice of power units, screwfeed or hydraulic swivelheads 

in varying spindle sizes, four transmission speeds and the availability of a side 

mounted cathead and a built-in retracting mechanism makes the 40-CL one of 

the best drills in its class. 

@ MOBILE—The 40-CL has a built-in set of sheaves to facilitate movement under 

its own power. In addition, a low-bed trailer is available, which also permits use 

of the rig directly from the trailer. 

@ HIGHEST QUALITY—Careful machining and time-tested inspection methods 

assure you of a long, trouble-free life. Write for Bulletin 185-2. 

SPRAGUE & HENWOOD, Inc. (Si 
SCRANTON 2, PA. 

MEMBER OF: DIAMOND CORE DRILL MANUFACTURERS ASSOC. 

New York * Philadelphia * Nashville ¢ Pittsburgh * Salt Lake City © Tucson * Buchans, Nfid. 

Export Division: Sprague & Henwood International Corporation, 11 W. 42nd St., New York, N. Y. 
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The importance of buried Precambrian 
rock as a possible source of iron, lead, 
and zinc deposits is now being recognized 
in the States of Iowa and Kansas. Dr. 
H. Garland Hershey, state geologist of 
Iowa, has obtained a $100,000 appropria- 
tion from the state legislature for a survey 
of possible underground wealth, particu- 
larly in western Iowa where “high gravity 
readings” have indicated Precambrian 
volcanics. The State Geological Survey of 
Kansas has recently published a _ book 
titled “Wells Drilled Into Precambrian 
Rock in Kansas” which tells the depth of 
basement rocks in all parts of the state, 
and includes a structure map contoured 
on the top of the Precambrian. At places 
in the Mississippi Valley the Precambrian 
basement rock complex is within 600 feet 
of the surface. 

Colorado 
Beaver Mesa Uranium Company has 

set a 50,000-annual-ton mining rate from 
its mines on Beaver Mesa, Mesa County, 
Colorado through 1966 according to Alan 
M. Simpson, president. The rate will al- 
low it to fill its 238,000-pound uranium 
oxide allotment from the AEC. The com- 
pany has just declared its first dividend. 

Morrison-Knudsen Company Inc. is de- 
veloping an open-pit iron ore mine on a 
massive iron ore deposit high above Ash- 
croft, Pitkin County. The project termed, 
Colorado Ore Hauling, is managed by 
Meade Harker, of Carbondale. Selective 
mining is necessary because of the ir- 
regular and often high sulphur (pyrite) 
content of the ore. 

Completion of the Ceresco adit and 
initial mine development for Climax 
Molybdenum Company is scheduled for 
Noveinber by Boyles Brothers Drilling 
Company under its contract with Climax. 
Concreting has been completed to the 
No. 1 switch; work is well advanced on 
4,000 feet of fringe drifts and two venti- 
lation raises. Heavy wet ground slowed 
progress and necessitated close timbering 
ahead of concreting. Dave Vosberg is 
Climax’s project engineer. 

U. S. Beryllium Corporation has leased 
the California mine and a group of pat- 
ented and unpatented beryllium claims 
on Mount Antero, Chaffee County from 
G. G. Furman of El Paso, Texas. The 
California vein varies from 18 to 36 
inches in width and has been developed 
by adits from which a number of aqua- 
marine gem stones were mined many 
years ago. Dumps and float from the vein 
are now ore-grade beryllium which will 
be loaded into trucks and hauled to 
Badger Flats, Colorado where U. S. Beryl- 
lium’s main mines are located. Ore will 
be delivered, under processing contract, 
to Mineral Concentrates and Chemical 
Company’s (Mincon) new flotation mill 
on Badger Flats. Don H. Peaker is presi- 
dent of U. S. Beryllium, the “Small Min- 
ing Company of 1960” as honored by 
MINING Wor _p. 

Climax Molybdenum Company has de- 
veloped a new self-propelled underground 
ditch digger for use on the Storke Level 
of the Climax mine. The machine, the 
first of its kind in the world, was designed 
by Climax engineers Snell Burke and 
William Nelson. It will dig footings and 
clean ditches to solid rock in preparation 
for concentrating the drifts. 
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Eastern 

In order to adapt the reverberatory 
furnace to smelt copper calcine from the 
new fluid-bed roaster, the copper smelt- 
ing facilities of the Tennessee Copper 
Company were shut down for three weeks 
in July. The extensive repairs included 
rebricking the reverberatory furnace, re- 
pair of the smelter stack, construction of 
a chute for charging hot calcine from the 
roaster into the side of the furnace, and 
replacement of various steel supports. 

According to the second quarter, 1961, 
financial report of the American Zinc, 
Lead and Smelting Company, only two 
of its Tennessee mines, Mascot No. 2 and 
the Young mine, are being operated. The 
Coy mine is on development and othe1 
mines are closed, although the Washing- 
ton, Wisconsin, and the American-Peru 
joint operation in New Mexico, were op- 
erated throughout the quarter. The com- 
pany’s joint venture drilling operation 
with Granite City Steel Company pros- 
pecting for iron ore in southeast Missouri ecting for ia theast M New Jersey Zinc Builds New Spiegeleisen Furnace 
was active throughout the quarter. 

Expansion of facilities for producing 
calcined phosphate rock at the Nichols, hes: : , ; : 
Florida, plant of Virginia-Carolina Chem- Construction is underway on the first commercial electric smelting plant to use the Ster- 
ical Corporation is now completed. An- ling process for making spiegeleisen in the United States. New Jersey Zinc Company is 
nual capacity has been increased by building the furnace at Palmerton, Pennsylvania to make this iron-manganese alloy by 

400,000 tons with the addition of a new smelting iron-manganese ores from the company’s Sterling mine at Ogdensburg, New 
10- by 160-foot rotary kiln plus various Jersey. The company’s manager of engineering, J. R. Connelly (left) and construction 

control devices including closed-circuit engineer, H. H. Rahn, discuss plans for the furnace. Inset at top right shows electric 
television. sub-station area which will be enlarged to accommodate increased transformer capacity. 

Kiruna truck loading in LKAB mine, 

biggest underground iron mine 

The “tailor-made” a PAYLOAD: 
15. metric tons extremely high availability percentage 

fe USEFUL LOADING VOLUME: suitable tor use with Joy and Libu loaders 
A Sm) Dun?., © m’,, or 10 m’., depending on and most overhead loaders 

cross-section of tunne] and/or bulk The Kiruna Truck has been specially de 

density of load ‘ signed for underground transport. Never 
needs turning—with two seats to choose 

T R U 14 ~ ENGINE: from, driver can always face forwards 

C horizontal haulage: 7)/R.p.—max. speed 
30 k.p.h. 

inclined haulage: 125 h —max. speed, 
for Tale (tae eel late haulage ‘horizontally, 40 kph. Consult us for the most economical solution 

; gradient 1:8, 6 k. ph of your underground transport problems 

MINING TRANSPORTATION CO. Kiruna, Sweden 
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MAGMA 

COPPER COMPANY 

Buyers of 

COPPER, GOLD 

AND SILVER ORES 

MINES AND SMELTER AT 

SUPERIOR, ARIZONA 

INSPIRATION 
CONSOLIDATED COPPER 

COMPANY 
formerly 

International Smelting and 

Refining Co. 

(Miami Plant) 

Buyers of 

Copper, Silver and Gold 

Ore and Concentrates 

Address: Smelting Department 

Inspiration Consolidated Copper Co. 

Inspiration, Arizona 

‘PURCHASERS OF 

LEAD» ZINC 

THE 

BUNKER HILL 
COMPANY 

Producers of Top Quality Products 
LEAD + ZINC + CADMIUM + § EAD AND LEAD ALLOY PRO 

WIRE ORE PURCHASING DEPT. - THE BUNKER HILL COMPANY 
PHONE 

WRITE 

x AMERICAN ZINC 
LEAD AND SMELTING 

COMPANY 
Buyers of zinc concentrates suitable for 

smelting in retort and electrolytic smelting 

plants. 

Address communications to 

Ore Buying Department 
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The iron mine of Republic Steel Cor- 
poration at Lyon Mountain, New York, 
has been closed for an indefinite period 
because of lack of orders for ore. The 
shutdown is the third this year, and some 
200 employees have been laid off. 

idaho 

An easterly exploration tunnel being 
driven by The Bunker Hill Company 
from the 23 level of the Bunker Hill lead- 
silver mine at Kellogg, Shoshone County, 
is out more than 2,300 feet from the 
Bunker Hill shaft. An additional 6,400 
feet of crosscutting and drifting will 
reach ore participation areas in the Yreka 
United area. Another drive toward the 
area is scheduled to get underway later 
this year. The work is progressing 250 
feet monthly on a two-shift basis. A re- 
cently-installed sand-filling system in the 
Bunker Hill inine is operating efficiently. 
J. E. Gordon is manager of mines and 
C. E. Schwab is company president. 

A $50,000 sink-float plant is being in- 
stalled at the Rex flotation mill north of 
Wallace, Shoshone County, to upgrade 
gob left in old stopes of the Interstate- 
Callahan mine. The mill is owned by 
W. C. Kennedy and Herbert Zanetti, 
Wallace, lessees of the Mountain Goat 
zinc-lead mine from Day Mines, Inc. 
They also have leased the Interstate from 
Day Mines. The Mountain Goat veins 
are extensions of the Interstate veins and 
the lessees have made a connection on 
the 1,500-foot level of the Interstate. The 
crew is being expanded from 15 to 23. 
The sink-float plant was purchased from 
Western Exploration, Ltd., Silverton, 
British Columbia. 

Silver Pirate Mining Company, Kel- 
logg, recently levied an assessment of 
1.0 cent a share to finance annual work 
requirements on its unpatented mining 
claims near the head of Big Creek in the 
Coeur d’Alene mining region. Bulldozer 
exploration of two veins is planned. Mary 
A. Nash is secretary-treasurer. 

In Custer County, Clayton Silver 
Mines is concentrating on development 
of the new 800-foot level in the Clayton 
mine. Installation of a new hoist has 
been completed. The firm, which has a 
24-man payroll, mined ore valued at 
$140,000 in the first half of this year. 
Norman Smith, Big Creek, is managing 
director 

Sunshine Mining Company is taking 
a new look at western hemisphere areas 
with past records of silver production. Op- 
erator of the nation’s largest silver mine, 
in Shoshone County, Sunshine produced 
1,717,639 ounces of silver in the first three 
months of this year. It also produces 
lead, copper, and antimony. Sunshine’s 
antimony plant recently began treating 
silver-copper concentrates from the 
nearby Polaris mill of Hecla Mining Com- 
pany. Planned for installation in the Sun- 
shine mill this year is a regrind circuit 
to upgrade lead-pyrite concentrate. Rob- 
ert M. Hardy Jr., Spokane, is company 
president. 

Iron Ranges 

wthe Iron Range Resources and Re- 
habiiitation Commission has approved a 
loan of not more than $77,500 for a cost- 
type contract between Zontelli Brothers 
of Ironton, Minnesota, and the Krupp- 
Renn Company of Essen, Germany. The 
commission approved a proposed contract 
with Zontelli providing for them to over- 
see experimental work on the direct re- 
duction of lean ores for the Mesaba or 
Cuyuna iron ranges by the Krupp-Renn 
process. The Minnesota ores would be 
shipped to the Fried Krupp plant near 
Essen, Germany. The plans call for the 
shipping of about 60 tons of ore to Ger- 
many as well as approximately 30 tons 
of fuel and about 15 tons of limestone 
flux. Should the experiments prove suc- 
cessful, Zontelli Brothers will consider 
the possibility of building a plant on the 
Mesaba or Cuyuna range at a cost of 
about $27,000,000. Zontelli Brothers re- 
ported to the commission that prelimi- 
nary tests have been made by Southwest- 
ern Engineering Company of Los Angeles, 
California, with Minnesota low-grade 
ores, and these tests have produced a 
product which assayed about 94 per cent 
iron. 

Completed in the spring of this year, 
the Sherman mill of Oliver Iron Mining 
Division, United States Steel Corpora- 
tion, is now in full operation. The new 
mill, which consists of a heavy-media, 
spiral, and cyclone section, is fully auto- 
mated. In addition to the use of fully au- 
tomatic controls for all equipment, the 
use of monitoring television cameras has 
found its place in watching rapidly mov- 
ing conveyor belts. The plant is located 

just north of Chisholm, Minnesota and 
treats ores from the Oliver’s Sherman 
mines group. 

Construction of additional concentrat- 
ing and pélletizing facilities at the Re- 
public mine of The Cleveland-Cliffs Iron 
Mining Company at Republic, Michigan 
is proceeding on schedule. During August 
most of the machinery was set in place. 
The mill is scheduled for operation some- 
time around February, 1962. Contractor 
for the concentrator portion of the ex- 
pansion is The W. M. Kellogg Company 
of New York, New York. Arthur G. 
McKee & Company is building the pel- 
letizing facilities. 

The 23rd Annual Mining Symposium 
of the University of Minnesota, and the 
annual meeting of the Minnesota Section 
of the AIME will be held jointly in 
Duluth January 15 to 17, 1962. The pro- 
gram will feature some 20 technical pa- 
pers at six sessions covering the following 
subjects: Beneficiation and Agglomeration 
of Taconites, Magnetic Roasting and 
Metallized Pellets, Blast Furnace Per- 
formance With Agglomerates, and New 
Developments in the Exploration, Mining, 
and Beneficiation of Iron Ores. Details 
may be obtained by writing the Director, 
Center for Continuation Study, Univer- 
sity of Minnesota, Minneapolis 14, Min- 
nesota. 

By 1981 40 percent of all iron ore con- 
sumed in the United States will be tac- 
onite pellets, according to a recent state- 
ment made by an executive of a major 
steel producer. Results of an all-pellet 
furnace are cited as being 84 percent 
more productive, with 34 percent less 
coke, 30 percent more wind, and a dust 
reduction of 55 percent as compared to a 
90 percent ore furnace burden. 

Montana 

Method of Breaking Rocks 
Electrically Tested in Montana 

A method of breaking rocks electri- 
cally has been successfully tested by the 
Montana School of Mines and Westing- 
house Electric Corporation under a re- 
search grant from The Anaconda Com- 
pany. The single step employed in break- 
ing rocks electrically is in sharp contrast 
to the time-consuming conventional 
methods involving drilling and the use 
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ON BEAN CIViSiOn 

Valuable 
High Pressure 

Pump Data-FREE 

Do your pumping requirements 
involve pressures from 100 to 
12,000 psi and temperatures up 
to 500°F P 

If so, you'll find John Bean's 
ump literature extremely help- 

Fal These handy, data- packed 
bulletins are yours for the asking. 
Have them ready for finger-tip 
reference. 

If your problem is immediate, 
contact John Bean for fast action. 
Experienced engineers are avail- 
able to work with you. 

ow check the bulletins you wish below 

L-1491-1 & L-1489 — Triplex Pumps, 
inside packed 

L-1484—Triplex Pumps, outside packed 
L-1168 — Triplex Power End for 
industrial reciprocating pumps 

L-1496 — Vertical Duplex Pumps 

L-1482 — John Bean Pump Accessories 
L-1106 — Aquablast High Pressure 
Washers 

Mail your request to: 

DIVISION OF 

FOOD MACHINERY AND CHEMICAL CORP. 

Son Jose, Calif. * Lansing, Mich * Orlando, Fla. 
— 

Gentlemen: Dept. MW-8 

Please send me the bulletins checked above. 

a ee 

of explosives, and is applicable to sec- 
ondary blasting. 

Francis M. Young, directing the re- 
search program at Butte said, “The use of 
electricity to break large rocks shows 
great promise for improving the efficiency 

|of mining, and the successful application 
of the principle would provide safer, 
faster, and simpler methods for rock 
breaking. The electrical approach is de- 
cidedly safer because the rock gradually 
crumbles instead of disintegrating vio- 
lently as it does under the impact of ex- 
plosives.” 

The equipment used consists primarily 
of a radio-frequency generator similar to 
a small but powerful radio transmitter. 
Instead of sending out its power through 
the usual antenna, the power of the gen- 
erator is directed through wires to the 
rock. The concentrated high frequency 
current heats a path through the rock 
which expands more than the unheated 
areas. This differential expansion causes 
the rock to crumble. The presence of 
small amounts of water in rocks assists in 
this process. 

Jack Waite Mining Company is plan- 
ning new exploration for additional lead- 
zinc ore reserves at the Jack Waite mine 
on the Montana-Idaho border in Mineral | 
County. American Smelting and Refining | 
Company recently gave up its lease on 
the property. The Jack Waite firm also} 
is examining adjacent mining properties. 
Philip A. Borelli, 
president. 

The Anaconda Company is seeking 
contract miners in 11 western states for 
employment in the Butte mines. The com- 
pany has added 235 miners to its Butte 
payroll in the past four months. Increased 
employment was brought about by the 
reopening of the Leonard mine. The deep 
level development program announced 
this past spring is requiring more miners. 

The Consolidated Mining and Smelt- 
ing Company of Canada is considering the 
possibility of building a $4,000,000 plant 
in western Montana to process phosphate 
ore. The Montana Phosphate Products 
Company, a subsidiary of the Canadian 
firm, holds phosphate ground in Granite 
county. The ore is low-grade, and must 
be processed and up-graded before ship- 
ment. 

Nevada 

Standard Slag’s New Mill To 
Produce Sinter Grade Products 

Standard Slag Company has begun 
construction of a $1,000,000 mill to boost | 
ore production from its open-pit iron 
mine located 17 miles northwest of Yer- 
ington, Nevada. Present daily production 
is 1,500 tons, which is sent to Stockton, 
California, for shipment to Japan 

The new mill, scheduled to begin pro- 
|duction in March 1962, will up-grade 
|iron sulphide ores to produce a sinter- 
grade product. The mill presently being 
used is a crusher concentrator with mag- 

| netic separators. 

The mill site has been cleared, as well 
as the location for future office buildings 

|}and warehouses. All new facilities will be 
|constructed north of the present office 
land mill operations. 

John Harmon is general superintendent 
of the operation. 

New York City, is| 
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Takes the 
heaviest 
shock loads 

GRUENDLER HEAVY DUTY CHAIN 

LINK CROSS BAR GRIZZLY 

FEEDERS 
Continuous even feed increases capaci- 

ties of Portable or Stationary Crushing 

Plants. Feeds crushable rock or ore to 

or direct to crusher. The 

smaller sizes of material and fines are 

by-passed to prevent their 

crushing. Openings between bars 

the continuous traveling chain 

ample open area and openings between 

bars can be varied. Feeder widths 24” to 

60”. Operates horizontally or at angles 

up to 18° with double reduction counter 
shafts for final drive through gears to 

assure full power to head shaft. Low 

power requirements from 5 h.p. 

small feeders to 15 h.p. on the large 

feeders. Write for our bulletin: Gruend- 
ler Heavy Duty Grizzly and Straight 

Pan Feeder Units. 

conveyor 

needless 

on 

have 

on 

Also manufacturers of Crushing and 

Reduction Machinery and 

Material Handling Equipment 

RUENDLER 
Gruendler Crusher & Pulverizer Co. 

Dept. MW-1061 

2915 N. Market Street 

St. Louis 6, Mo., U.S.A. 
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The Watt and Patrick silver mines, just 
north of Austin, are to be reopened in the 
near future according to an announce- 
ment by the White Caps Gold Mining 
Company. Hoists and compressors are 
now being installed, while mucking ma- 
chines and other equipment will be 
brought in shortly. The Watt and Patriot 
were two of the highest grade early day 
mines in the Austin area, and earlier 
this year some dump samples were taken 
that reportedly assayed 7,560 and 2,688 
ounces of silver per ton. 

A new award has been added to the 
long list of safety honors won by the 
Nevada Mines Division of Kennecott 
Copper Corporation. A Joseph A. Holmes 
award was given to management and em- 
ployees of the Liberty pit and Deep Ruth 
mines for working 7,433,983 man-hours 
without a fatality or permanent total 
disability from January 25, 1956 and 
continuing. 

Louis V. Cirac and John Lambert of 
Pacoima, California, have acquired by 
lease and option the Keystone group of 
claims in the Manhattan mining district 
of Nye County, Nevada, where previous 
operations had developed a considerable 
tonnage of ore, mainly gold with some 
silver. Tests made on this ore recently 
indicate a cyanide leach may be used 
for a low cost milling process. Further 
mine development and construction of a 
100-ton-per-day leaching plant is now 
being planned for the property. The 
operation will be consolidated into a new 
Nevada company with placer gold hold- 
ings in the Union mining district of Nye 
County, and copper property in Mineral 
County near Thorne, Nevada. 

New Mexico 
Physical examinations are to be given 

to 2,500 Ambrosia Lake uranium miners 
and all underground working areas are 
to be examined once a month under a 
United States Public Health Service 
grant of $54,500. The contract for the 
examinations over the last six months of 
1961 has been signed with the New 
Mexico State Health Department which 
will supervise the project. The survey will 
seek, among other things, to eliminate 
any potential health hazards from radio- 
activity. 

Calumet and Hecla, Inc. is diamond 
drilling to extend ore reserves at its Mar- 
quez uranium mine in the southeastern 
end of Ambrosia Lake. The current pro- 
gram is exploring west of the main stopes 
which are reached through a long truck 
incline. About 110 men are employed at 
the mine under the direction of R. W. 
Kleibenstein, mine manager, and Glen 
Johnston, mine superintendent. 

In addition to installation of a multi- 
million dollar skip hoist system at its cop- 
per mine near Santa Rita, New Mexico, 
Kennecott Copper Corporation has sched- 
uled several other expansion projects for 
its Chino Mines Division. At the precipi- 
tation plant, the program begun in 1960 
for completion this year, includes dams to 
catch and hold the flood water, new pipe- 
lines and a bigger pumping capacity. The 
mine maintenance department will under- 
take several major overhauls and rebuiid- 
ing jobs for shovels, drills, trucks, and 
other large equipment items. Preventive 
maintenance for all mobile units and all 
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HIGH RECOVERY AT LOW COST WITH 

ACKER DIAMOND BITS 
‘ 

Highest recovery at lowest cost is no idle 

boast. These Acker diamond bits are 

backed by forty years of experience in VALAANS “hedee 

ccilling equipment, tools and accessories. 

Top quality, selected stones, set by ex- 

perienced hands assure you maximum 

cutting efficiency and endurance. Scrupu- 

lous inspections insure quality control! 

See for yourself how much you stand to 

gain whe.: you standardize on Acker! 

Look for the Acker Try an Acker diamond bit on your 
diamond seal the 

sign of quality around next job 

‘dal mm celale| 

Write today for Acker Bulle. 
tin 10. This colorful, com- 
pletely illustrated catalog is 
yours for the asking! 

ACKER DRILL CO., INC. 
coud Oa > 10) Gat -c10 C1 1-7-0 0) 7 
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| Built for 
Hard Service 

PACIFIC ‘'Slushmaster” Scrapers 

U.S. A. Pat. No. 2716824 — Patented Canada 1957 

15 models and sizes from 26”-480# to Nell ate 
84”-4000#. One or more will suit your SHEAVE 

mining system. Service records over =e Oss 
the years show that they help you 

move more muck at less cost. 

Send for Bulletin No. 287. for every set of mining con- 

Ask about these other PACIFIC Mining Prod- ditions. Quick opening. Exéra 
ucts... They’re in stock and ready for your ‘ 
immediate service! Sheave Anchors «+ Jaw wide throat. Load rated and 

Crushers « Bit Knockers « ‘‘Round-the-Cor- 
ner’’ Sheave Blocks « Pacific Wearing Parts. 

ALLOY STEEL 

& METALS CO. Send for Bulletin No. 305. 

Mailing Address: Box 58323 Vernon Sta., Los Angeles 58, Calif. 

8 different types and sizes 
t 

proof tested. Avaifuble with 

various suspensions. 



TROJAN 
PENTOLITE 
PRIMERS 
DETONATION RATE 
25,000 fps 

@ Dependable—Safe—Lowest cost 

@ Impervious to water 

@ Contains no nitroglycerin to produce “dynamite” 
headaches 

@ Thousands used since 1949 

@ For detonating insensitive blasting agents 

New bulletin #103 upon request 

TROJAN POWDER COMPANY 

Originators of first successful non-headache dynamite 
Seventeen North 7th St., Allentown, Penna. 

Plants: Allentown, Pa., Wolf Lake, Ill., San Leandro, Calif. 

Sales offices and distributing magazines in principal consumer districts 

Wherever Ore Moves, § Cc 0 OT= cE Ri ETE 

Ore Carriers Move It © FASTER @ EASIER ¢ AT LOWER COST 

SCOOT-CRETE CD-4, shown being loaded in mine, will carry up to 15 tons payload. Model 
CD-3N has 5-ton payload. Note driver's side-mounted position for maximum vision and 
efficiency, forward and rear. 

Throughout the world, SCOOT-CRETE gives top-rate performance. No 
rails needed, no ties, no cars, no independent power source. Diesel-powered 
for operation inside the mine, SCOOT-CRETE carriers are rugged for 
around-the-clock service; carry up to 15 tons at speeds to 15 mph, climb 
grades up to 18%. Available with standard or fully automatic transmission. 
SCOOT-CRETE has equal speeds forward and reverse for fast shuttle 
service. 

ALL CD MODELS APPROVED BY U.S. BUREAU OF MINES FOR UNDER- 
GROUND MINING. 

Units availoble from 3,000 SOUTH HAVEN, 
Ib. to 15-ton capacity. 
Write for specifications and ZONE 5, 
literature. See your Dealer MICHIGAN 
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pieces of machinery will receive empha- 
sis. Power lines in the pit will be extended 
to mect increased needs. At the mill in- 
strumentation will be installed on various 
units to improve recovery of copper from 
ore. This program includes use of delicate 
instruments to detect changes in quality 
or amount of feed and adjust speed of 
machine, flow of water and addition of 
reagents automatically. The company is 
studying different types of a 
systems for possible use in the mill. 
the mine the company will do wet 
on blasting techniques. Use of rubber- 
tired dozers will be extended to more 
dumps, new railroad inclines will be com- 
pleted, and the Lee Hill ore body will be 
developed. The company will continue 
research projects for devising better meth- 
ods of smelting and refining copper, and 
has scheduled repair and rebuilding of 
some units at the smelter. 

Oregon 
Large amounts of perlite having good 

to excellent expansible properties are 
available in southeastern Klamath County 
and southwestern Lake County, accord- 
ing to a new report of the Oregon De- 
partment of Geology and Mineral In- 
dustries. 

Federal Resources Corporation is plan- 
ning 1,500 feet of crosscutting and drift- 
ing in the Queens mine, Bellevue area, 
Blaine County, under an operating agree- 
ment with Silver Star-Queens Mines, Inc. 
Geological work in the Minnie Moore 
mine and other work also is planned to 
obtain a 60 percent interest in the prop- 
erties. Nels W. Stalheim, Salt Lake City, 
Utah, is board chairman. 

James P. Jackson, Jr., owner and man- 
ager of the Buffalo gold mine in Grant 
County is carrying on a successful deep 
level exploration project. During the last 
two years he has driven about 1,500 feet 
of new adit to hit the Constitution vein 
on the 600 level which is 253 feet below 
the south end of the last known drift on 
the 400 level. After hitting the vein in 
early July he turned north and in one 
month drifted about 265 feet following 
the two- to three-foot wide vein. The vein 
carries gold, silver, copper, and zinc val- 
ues. The cross cut adit cut through the 
No. 3 vein before reaching the Constitu- 
tion. Where intersected it was narrow, 
but should widen to the north. Oregon 
geologists report this work proves that 
these veins, and presumably others, in the 
Granite mining district persist at depth 
and can be located and mined profitably. 

Utah 
The fluorine contained in the extensive 

phosphate deposits of Montana, Utah, 
Idaho and Wyoming is the subject of con- 
siderable research by Stauffer Chemical 
Company, according to Elwood I. Lentz 
of Western Phosphates, Inc., in which 
Stauffer has a 50 percent interest. Stauf- 
fer through San Francisco Chemical Com- 
pany, is developing the 700,000,000-ton 
Humphreys phosphate deposit 15 miles 
north of Vernal, Utah. In these four 
western states there are some 3,000,000,- 
000 tons of phosphate rock available for 
mining and the fluorine content of most 
of it is between three and three and one- 
half percent hydrogen fluoride. Since 
uses for fluorine compounds in produc- 

MINING WORLD 



tion of uranium fuels, as an oxidant in 
missile fuels, as a dental aid in drinking 
water, and in the aluminum and chemi- 
cals industry are increasing rapidly, it is 
probable that phosphate producers expect 
to recover the fluorine from their deposits. 
San Francisco C hemical is currently en- 
gaged in a test shipment of phosphorite 
concentrates from the Humphreys mill of 
the triple superphospate plant operated by 
Western Phosphates at Garfield, Utah. 

The Hidden Splendor Mining Com- 
pany is now mining high grade uranium 
ore from its Louise and South Almar 
uranium mines in San Juan County’s Big 
Indian district. High grade ore is also 
being mined from the North Almar in 
comparison to low grade production dur- 
ing 1960. The Louise and South Almar 
are rapidly becoming the largest com- 
pany producers in the district as the Ike- 
Nixon ore body has virtually been mined 
out, the Radium King is being operated 
by a lessee, and the Columbia production 
remains stable. 

The current year is termed a “good 
evaporation season” by Bonneville Ltd. 
which produces potash and other salts by 
solar evaporation of Great Salt Lake 
brine at Wendover, Utah. The company 
has completed new brine wells, new dikes, 
and evaporation ponds to increase pro- 
duction. The company has signed con- 
tracts for shipment of most of the 1961 
production. Export to Japan is an im- 
portant market. 

Washington 

Barite mining is increasing in Stevens 
County. Production currently is coming 
from operations in the Williams Lake, 
Chewelah, Valley, and Kelly Hill areas. 
About 1,000 tons a month are being 
mined at the Uribe property in the 
Williams Lake district eight miles north 
of Colville. Fred Kennedy Construction 
Company, Sandpoint, Idaho, is doing the 
mining under a sub-lease from Darrell 
Newland, Colville mining man. Ore is 
trucked to Evans and loaded aboard 
railroad cars for shipment to Clear Lake, 
Washington, where it is powdered and 
then shipped to Alaska for use in oil 
well drilling. 

Work has started at two gold prospects 
in the old Blewett mining district in the 
Cascade Mountains west of Wenatchee, 
Chelan County. Contracting at the Pole 
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Pick property of Gold Bond Mining 
Company are Harold C. Lewis, Lawrence 
G. Jeffries, and G. D. Thorne. The ad- 
joining Ivanhoe mine is being operated 
by Richard and William Hikock. 

A new lower adit is being driven at 
the Schumaker mine in the Northport 
mining district, Stevens County, to gain 
additional depth on the high grade zinc- 
lead ore body discovered recently by 
Triton Mining Company. The tunnel, 
300 feet downhill from the old adit, will 
be extended nearly 1,000 feet. Work is 
being pushed by a 10-man crew on a 
three-shift basis and at last report had 
been advanced about one-third of the 
distance. The work is being done by 
Goldfield Consolidated Mining Company 
and Triton under a profit-sharing part- 
nership formed in June. Truman (Cy) 
Higginbotham, Colville, is general su- 
perintendent for Goldfield. Darrel New- 
land, Colville, heads Triton. 

Wyoming 

Petrotomics Company has announced 
that construction has begun on a 500-ton- 
per- ~-day uranium mill and related facili- 
ties in the Shirley Basin area, 60 miles 
south of Casper, Wyoming. Stearns-Roger 
Manufacturing Company of Denver has 
been awarded the contract for complete 
engineering, procurement and construc- 
tion of the acid leach-solvent extraction 
mill, slated to cost over $2,000,000, and 
scheduled for completion in April 1962. 
Petrotomics Company is a partnership 
composed of Kerr-McGee Oil Industries, 
Skelly Oil Company, Getty Oil Company, 
and Tidewater Oil Company, and is de- 
veloping its Shirley Basin properties un- 
der a five-year contract with the United 
States Atomic Energy Commission. 

Trona replaced coal as the major prod- 
uct mined in Sweetwater County, Wyom- 
ing, during 1960. Output of trona from 
the Intermountain Chemical Company 
mine west of Green River last year was 
between 500,000 and 600,000 tons and by 
1962 that figure is expected to double. 
Total production of coal was . 242,745 
tons, about five percent of the peak pro- 
duction figures in the 1940’s. 

Federal-Gas Hills Partners’ uranium 
mill in the Gas Hills district is operating 
at more than its designed capacity of 522 
tons per day with higher recoveries and 

Look to CONCENCO® Tables 
for Progress 

the SuperDuty® mineral concentrating 
table has had a reputation for efficiency and economy 
in the production of high grade concentrates with 
minimum loss to tailings. It b as led the field, easily. 

Yet, constant research and testing are expected some 
day to produce an even better, more productive table. 

For progress, watch CONCENCO tables. 

The Deister Concentrator Co., Inc 
The Original Deister Co., Incorporated 1906 

925 Glasgow Ave., Fort Wayne, Indiana 
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efficiency than anticipated, reports Nels 
W. Stalheim, chairman of the company. 
The company’s exploration and develop- 
ment program has been very successful 
with reserves of “eligible” ore now avail- 
able for mill operation from 1962 to 
1966. Four new open pits, K, L, M, and 
N, are being stripped of more than 6,000,- 
000 cubic yards of overburden in prepa- 
ration for mining. M pit is being mined 
first. While these pits are being developed 
most of the mill feed comes from three 
other pits further away from the mill 
(17.5 miles). 

The Colorado Fuel and Iron Company 
was the sole producer of iron ore in 
Wyoming in 1960. All ore mined at the 
Sunrise mine and shipped to the steel 
plant at Pueblo, Colorado. Shipments 
totaled 474,796 tons. 

Stauffer Chemical Company is sched- 
uled to start production of trona from 
its new mine northwest of Green River 
this year. This will be the second mine in 
the district. Intermountain Chemical 
Company pioneered production many 
years ago. In 1960, 862,879 tons of trona 
was mined by Intermountain. 

San Francisco Chemical Comany was 
the largest producer of phosphate rock in 
Wyoming in 1960. Ore was mined by 
open pitting along the Idaho-Wyoming 
border. Production totalled 136,692 tons. 

Western Nuclear Corporation was the 
largest producer of uranium ore in 
Wyoming in 1960—286,647 tons—and 
operated the largest mine; the Frazier- 
Lamac open pit where 225,000 tons were 
mined. Globe Mining Company, a sub- 
sidiary of Union Carbide Nuclear was 
second largest producer with 264,536 
tons mined. West Gas Hills ore was 
higher grade than that mined in East 
Gas Hills pits by Globe Mining. 

Utah Construction and Mining Com- 
pany’s Lucky Mc division produced 210,- 
150 tons of uranium ore in 1960 with a 
taxable value of $3,053,185. This was 
the state’s highest grade ore mined from 
open pits. 

| 4x4 owners... 
save operating costs... 

lengthen front end life... 

HUSKY 

| 

| 
| 

Millions of rugged cus- 

tomer proven miles have 

proved Husky the best! 

| Husky is self engaging, never requires rocking or 

| rolling. Unlike others, the Husky can’t bind 
| through abuse. Never requires tools, just a twist 

| of the fingers .. . because its engineered with all 

| operating conditions in mind. Go faster, go farther, 

| go cheaper with the best! 

For literature and name of nearest dealer write: 

TRADE WINDS, INC. 
BOX 976c + BOULDER, COLORADO 

Dealer inquiries invited. 



PROFESSIONAL DIRECTORY 
One-Inch Card, $90 Yearly—12-Inch, $60 Yearly, Payable in Advance. 

CONSULTING ENGINEERS 

CHAPMAN, WOOD AND GRISWOLD 
Mining Engineers & Geologists 

P.O. Box 8302 Albuquerque, N. M. 

525 Vernon Drive Vancouver 6, B. C. 

Cable: CHAPWOLD 

COWIN & CO., INC. 
— # Engineers and Contractors e Consulting 
Appraisal Repots ¢ Shaft & Slope Sinking e Mine 
Development e RY Fiest Construction. 

1-18th Street, S. Birmingham, Ala. 
Phone none SY 6-5566 

MINING OPERATIONS RESEARCH 
QUANTITATIVE GEOPHYSICS 

MINING SIMULATION ANALYSIS 
GEODYNAMICS, INCORPORATED 
SANTA MONICA, CALIFORNIA 
P.O. BOX 1258 (1543 3rd St.) 

EXbrook 4-8817 

KELLOGG EXPLORATION COMPANY 

GEOLOGISTS—GEOPHYSICISTS 
Magnetic Seismic 

Electromagnetic Radioactivity 

3301 North Marengo Avenue 
Altadena, California Sycamore 4-1973 

LOTTRIDGE-THOMAS 
& ASSOCIATES 

Professional Engineers 

705 Judge Building 
SALT LAKE CITY 11, UTAH 

MERRILL W. MacAFEE 
CONSULTING ENGINEER 

CHEMICAL-METALLURGICAL-MINING 
LUdlow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 

CHEMISTS, SAMPLERS, 

SHIPPERS’ REP'S 

ARIZONA TESTING LABS 
ctr pists—Assayers 

817 W. Madison 
Phoenix 1, Arizora 

KUEHN & RHODES DRILLING COMPANY 

Contractors of Large Diameter Holes 

Five Rotary Drilling Rigs 

World Wide Operation 

P.O. Box 239 a Abilene, Texas 
Telephone — ORchard 2-2839 

ORE SHIPPERS’ REPRESENTATIVES 
at Smelters & Seaports 

(Pacific Northwest) 

Samplers Assayers 

BENNETTS CHEMICAL LABORATORY, INC. 

901 So. 9th Tacoma 5, Wash. 

Est. 1913 Inquiries Welcome 

BOULDER SCIENTIFIC CO. 
Beryllium Assaying by Gamma-Nestron Reaction 
Quantitative $6.00 Qualitative $1.00 

250 Pearl St. Boulder, Colo. 

R. S$. MC CLINTOCK CO. 
Diamond Core Drilling 

onan Core Bits & 
Spokane, Wash. Globe, Arizona 

WINK CORPORATION 
Over 25 Years Experience in 
North and South America 

Diamond Drilling Contractors and Consultants 
Minerals, Dams, and Masonry 

PF. W. Wink, Pres. Gordon Coristine, VP 
133 Se. Linden Ave. Se. San Francisco, . 

Uno 3-9150 POplar 1-1941 

THE COLORADO ASSAYING CO. 
ASSAYERS, CHEMISTS and SPECTROGRAPHERS 

Est. 1900 
Gold and Silver $2.50, Copper $1.50, Uranium 
$7.50. Send for f copy of our Mineralogist 
Pocket Reference Giving Detailed Information on 
all Principal Ores. 

2244 BROADWAY—ALSO P.O. BOX 298 
DENVER 1, COLORADO 

WORLDWIDE 

PROFESSIONAL DIRECTORY 

METALLURGICAL LABORATORIES 
1142 Howard St., San Francisco 3, Calif. 

UNderhill 3-8575 

Chemists-Assayers-Spectrographers- 
Samplers 

Control and Umpire Assays 
Martin P. Quist 

COOKE, EVERETT & ASSOCIATES, INC. 

Geologists Engineers Geochemists 
MINING — PETROLEUM — GROUND WATER 

sources — Exploration — Valuation 
Aart — Research — Photogeology 
Geophysies — Engineering — Geology 
- Court St. P.O. Box 2229 
Reno, Nevada Cable: COVER 

OFFICES: Calif.-N.M.-N.Y.-Ore. - Wash., D.C. 
Argentina - Canada - India - Peru 

ASSAYS. compicte, Mg eint, 9 
othe, Our 55 elements includ 

ives. $8. REED ENGINEE pas. 620-Y 
Inglewood ta Inglewood 1, C: 

Wood Assaying Co., Henry E. 
Established 1878 

ASSAYERS and CHEMISTS 
733 W. Colfax Denver 4, Colorado 

STILL & STILL 
Consulting Mining Engineers and Geologists 

Room 24 Union Block Prescott, Arizona 

DRILLING COMPANIES 

L. KENNETH WILSON 
Consulting Geologist 

400 Montgomery Street 
Son Francisco 4, Calif. EXbrook 2-4313 

WISSER AND COX 

GEOLOG!STS—ENGINEERS 
investigations and consultation 

RESOURCES—EXPLORATION—OPERATIONS 
VALUATIONS—INVESTMENTS—UTILIZATION 

55 New Montgomery St., San Francisco, California 

YUkon 2-1436 cables: GEOLOG 

DIAMOND DRILL 
Contracting Company 

N. 1015 Yardley Rd. Yardley, 
Spokane, Wash. 

“SUPER PIONEER" 
hand portable core drills 

“K & S INTERNATIONAL” 
standard surface drills 

“DIA-HARD” Core Barrels 

And a complete line of “Super Pic- 
neer” and s' diamond drilling 

accessories. 

Longyeoar 
Consultants to the 
mineral industry 

EVALUATION—EXPLORATION 
Development 

Mine Layout—Management 
Photo Interpretation 

Negotiations—Lease Counsel 
Market Surveys 

Mineral Venture Management 

76 So. 8th St. 

Minneapolis 2, Minn. 

Tel: FE 9-7631 

Cable: LONGCO 

LONGYEAR N.V. 

Zeekant 35, The Hague, Holland 

E. J. Longyear Co. 

Salt Lake City, Utah 

For Information, write Dept. M 

E. J. LONGYEAR COMPANY 
ADV 176A 

R. L. LOOFBOUROW Min. Engr. 
Site Testing — Plans — Estimates 
Underground Construction — Mining 

Mine Water Problems 
4032 Queen Ave., So. Minneapolis 10, Minn. 

HEINRICHS GEOEXPLORATION CO. 
Mining, Oil, Water, & Site Geology, Geophysics & 

Chem. Photo, Title, Claim, Electric, 
Std. & Mobil. Magnetic Induced Polarization 

Gravity, Downhole, Seismic Radiation 
Box 5671, TUCSON, ARIZONA Ph MAin 2-4202 

MINING WORLD 



The Market Place 
INSPECT AND SELECT your equipment needs from our Denver stock — 
Thoroughly reconditioned in our complete shop facilities and backed by our 
63 year old reputation for RELIABILITY, DEPENDABILITY, AND ECONOMY. 

BALL AND ROD MILLS SAND PUMPS AIR SLUSHER HOISTS 
1—3' x 8’ Marcy Rod Mill " Wilfley Pump 1—Joy Model S-211 
1—3’ x 9’ New Morse Rod Mill ‘ Wilfley Pumps 1—Gardner-Denver Model HEE 
1—54" x 48” Hirsch Ball Mill ‘ Wilfley Slurry Pump 1—Gardner-Denver Model HKE 
1—5' x 10’ Denver Ball Mill ‘ Wemco Pump 1—Ingersoll-Rand Model HNN1J 
1—64Y2 Marcy Ball Mill ’ Denver Pump 1—Sullivan Model F-212 
1—8’ x 22” Hardinge Pebble Mill ‘ Galagher Vac-Seal Pump 1—Sullivan Model F-211 
2—32" x 36" Miners Finishing Mills ‘ Wemco Pump 

JAW CRUSHERS Guia AIR TUGGER HOISTS 
6—2V/2" x 31%4"’ New Morse Lab Crushers 1—Gardner-Denver Model HBA 

4—4"' x 6" New Morse Lab Crushers LOADERS 2--Ingersoll-Rand Model EUA 
2—5"' x 6’ New Morse Crushers 3—Eimco 12 B Mucking Machines 1—Ingersoll-Rand Model DU 
1-62" x 7’ Hendy Jaw Crusher 1—Joy HL-20 Muc!ing Machi 4—Ingersoll-Rand Model 10H 
1—10” x 20” Pacific Jaw Crusher bia oe 4—Ingersoll-Rand Model 14 

FLOTATION MACHINES en ee cat 
CLASSIFIERS 1—1 Cell Menver 24” x 24” 13—Sullivan Model E-111 
1—30" x 14’ Akins Simplex Spiral Classifier 1—1 Cell Morse Jetair 22” x 22” 3—Joy Model F-113 
1—36” x 206’ Dorr Duplox Rake Classifier 1—1! Cell Fagergren, 27” dia. 4—Gardner-Denver Model HK p 
1—8’ Deco Hydro-Classifier ae be aren, Et 

—2 Ce orse-Weinig, 37” x 37” 
BATTERY LOCOMOTIVES 12 Cell Fegeraren, 66” x 66" prance tar sont 2 See 
wean tee een Seer 1—4 Cell Denver, 38” x 44” 3—7'/2 HP Sullivan Slushers Model HDE-7-D212 
1—4 Ton General Electric 1—6 Cell Stearns-Roger, 31” x 31” Ha 4 er _— gone Ae — 
1—4 Ton Westinghouse Baldwin a Sa oe ee. Ce oe 
2-5 Ton General Electric CONCENTRATING TABLES 1—60 HP Sullivan 3 drum slusher, model CF-312 

2—6 Ton General Electric _Dei y . +5 Ton Aios $-Beintr-Orversrom Stogonel Deck MINE FANS AND BLOWERS 
7 - — 1-12 HP La-LDel Axial Vane 

—8 Ton Geodman 1-1 spas “ 
2—8 Ton General Electric VIBRATING SCREENS /2 HP Joffrey " Midget’ Blower 1—15 HP C Bi " 
4—10 Ton Atlas 1—18" x 56” Traylor Electric ‘‘Conveyanscreen”’ 1—8H—42” Jefrey one ag . 

1—42" x 72’ Jeffrey Electric Screen, Type FB-2 1—10’ wy ine Fi 
JIGS ~< x6’ Allis-Chalmers ‘‘Aero-Vibe’’ single Saplatel Sine Tan 
1—8” x 12" Deco Duplex eck screens 
1—24" x 24” Bendelari Simpiex ‘ 1—3' x 7’ Robbins ‘‘Gyrex’’ single deck screen AINLAY BOWLS 
2—42" x 42’’ Pan American Duplex 1—4' x 8’ Robbins ““Gyrex”’ double deck screen 3—36" Ainlay Duplex Bowls, Centrifugal gold 
1—42” x 42” Bendelari Duplex 1—4' x 12’ Diamond double deck screen separators 

THIS IS BUT A PORTION OF OUR LARGE INVENTORY 
CONSULT US ON ALL YOUR MACHINERY AND ELECTRICAL EQUIPMENT REQUIREMENTS 

MORSE BROS. MACHINERY COMPANY 
2900 Brighton Blvd. Denver 1, Colorado KEystone 4-5261 

W. R. 
WA D ¢ LIMESTONE MINE LIQUIDATION SALE 
Consulting Mining Engineer 

| 

&RONNANNA 

SESE 

NN He eee 

1—20” x 36” Diamond Jaw Crusher 

Air Compressors 

Air Receiver Tanks 

Belting 

Belt Conveyors 

Cone Crusher 

Roll Crusher 

Air Drills 

Electric Shovels 

Ventilating Fan 

15 Ton Electric Locomotives 

8 Ton Electric Locomotives 

82 Ton Mine Cars 

Motor Generators 

2” to 6” Pipe 

Centrifugal Pumps 

20 Ton Scales 

Vibrating Screens 

40+ and 60+ Rail 

Steel Ties (36” gauge) 

Wire, Cable, Trolley 

Designer and builder 

of 

Mills, Concentrators 

Metallurgical Plants 

for 

COPPER, LEAD, ZINC, 

GOLD and SILVER 
for 

Cost estimates and bids 

Address 

Ww R. WADE All of the above facilities and many more valuable items from Michigan Limestone 

° Division of U. S. Steel Corpn’s Kaylor, Penna. Mines #3 and #4 now being offered. 

MARYSVILLE, MONTANA 

Telephone Helena : 

442-0105 Cuyahoga Wrecking Co. and AAA Machinery & Equipment Co. 

Cable address R. D. +1, East Brady 5, Pa. LAkeview 6-4151 

WADE, HELENA, MONTANA 

Write, Wire, or Call (collect) for Brochure or Inspection. 
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LATEST LISTING MANY NEW ITEMS 

60” x 16’ Pioneer-Oro Feeder 

Agitators 
3—4' x 5’ Wemco, wood tanks, 1/2 HP 
1—3' x 3’ Denver, steel tank, 5 HP 
2—25' x 20’, steel tanks, 48’’ propellers, 30 HP 
1-7’ x 7’ Galigher, less tank, 15 HP 
1—5’ x 5’ Wemco, steel tank, 3 HP 
2—4' x 4 Galigher, steel tank, 3 HP 

Blowers 
1—TM-8 Coppus, 15 HP 
3—TM-7 Coppus, 10 HP 
1—SM-425 Coppus Vano, 15 HP 

10—Size 6, Buffalo, Type E, 20 HP 
1—Size 800, American, Type E, less motor 
1—Size 50 Sturtevant, 15 HP 
46—2200 cfm I-R Motor Blowers, 15 HP 
1—SM-500 Coppus Vano, 30 HP 
1—Model 60-26.5 Joy Axivane, 30 HP 

Cars 
22—20 cu. ft. End Dump, 24’ 
7—186 cu. ft. Differential Stal 24" 
14—130 cu. ft. Granby, 30’ 
14—84 cu. ft. Granby 30” - 
5—85 cu. ft. Granby, 30” ga New 
18—154 cu. ft. 

ga 

Classifiers 
1—6' x 23’ Dorr Duplex, 5 HP 
1-60” x 26’ Wemco Spiral, 5 HP 
1—72" x 32’ Wemco Spiral, 10 HP 
1—4’ x 15’ Dorr Duplex, 3 HP 

Compressors 
1—XRB Ingersoll Rand, 100 HP 
2—WN-4 Sullivan, 400 HP 
1—XCB Ingersoll Rand, 200 HP 
1—XRE-2 Ingersoll-Rand, 175 HP 

Conditioners 
2—4' x 4’ Denver Agitator, rubber covered, 3 HP 

Conveyors 
1—42” x 1250’ Link-Belt, 2-100 HP. Gearmotors 
1—60” x 150’ Conveyco, 100 HP. Gearmotor 

Sanford Day, bottom dump, 42” 

1—30" x 490’ Jeffrey Sectional 52-H, 15 HP 
—30" x 450’ Jeffrey Sectional 52-H, 15 HP 
1—30" x 330’ Jeffrey Sectional 52-H, 15 HP 
1—60” x 30’ Hewitt Robins, 40 HP 
2—48" x 22’, steel frame, 5 HP. Motorized Pulley 

Crushers 
1—Size 2033 Cedar Rapids Hammermill 
1—30” x 60” Pennsylvania, single roll 
2—4' Symons Standard Cone 
1—10” x 30” Pacific Jaw, 40 HP 
1—18” x 30” Telsmith, 60 HP 
1—13-B Telsmith Gyratory, 75 HP 

Feeders 
1—24" x 40’ Stephens-Adamson Apron, 10 HP 
1—36”" x 15’ Link-Belt Apron, 3 HP 
1—60” x 16’ Pioneer-Oro Apron, 20 HP 
1—4’ x 10’ Stephens-Adamson Plate, 15 HP 
3—24" x 5'-8' Denver Belt 
6—Type 4 Jeffrey Vibrating, 24’ and 30” Pans 
1—Type 45-A Syntron Vibrating, 30" x 60” 

Filters 
1—6’ - 3 disc. Eimco 
1—6’ - 6 disc. Eimco 
1—4’ -3 disc. Denver 
1—4' x 5’ Denver Drum 
1—6’ x 8’ Morse Drum 
1—6' dia. x 3 disc Oliver, 1/2 HP 

Flotation Machines 
1—8 cell No. 18 sp Denver Sub-A 
1—6 cell No. 21 Denver Sub-A 
1—2 cell No. 24 Denver Sub-A 
2—6 cell No. 5 Denver Laboratory 
53—56" x 56” Fagergren, steel tanks 
1—2 cell 218 <p Venver, 7/2 HP 
1—4 cell 28” x 28° Wemco Fag., 11/2 HP 
1—8 cell 28’ x 28°’ Wemco Fag. 12 HP 

Furnaces 
1—DFC Heat Treating, #22313, oil fired 
1—13” Dia. Pacific Roasting, Gas Fired 

Generators 
1—50 KW Caterpillar Diesel, 220/440 V 
1~125 KW GMC Diesel, 220/440 V 
1—36 KW Shepard Diesel, 440 V 

Hoists, Mine Shaft 
1—125 HP. Puget Sound, 1 drum, 440 V 

. Denver Engineering, 1 drum, 440 V 

. Vulcan, 1 drum, new 
1—250 HP. Allis Chalmers, 1 drum, 2200 V 

. Vulcan 2 drum, 2200 V 
. Vulcan, 2 drum, 2200 V 
. Vulcan, 1 drum, 24,000 + pull, 440 V 

Hoists, Slushers 
3—CF-211 Sullivan, 2 drum, 50 HP 
1—20 NN2C I-R drum, 20 HP 
1—BF212 Sullivan, 2 drum, 20 HP 

13—AS5NNOH I-R, 2 drum, air 
3—FF-211 Joy, 2 drum, 15 HP 

WRITE WIRE PHONE 

1—20 ML4D I-R, 2 drum, 20 HP 
1—AF-211 Sullivan, 2 drum, 10 HP 
3—FF-211 Joy, 2 drum, 15 HP 
3—15 NM2F I-R, 2 drum, 15 HP 
1—15 NNIF I-R, 2 drum, 15 HP 
3-20 NM2C I-R, 2 drum, 20 HP 
7—30 NN3D I-R, 2 drum, 30 HP 
1—N-311 Sullivan, 3 drum, 25 HP 
1—BF-312 Sullivan, 3 drum, 20 HP 
1—BFA-312 Sullivan, 3 drum, 30 HP 

Hoists, Tuggers 
15—HU Ingersoll-Rand, air 
7—D6U Ingersoll-Rand, air 
10—HB Gardner-Denver, air 
1—DF-113 Joy, 72 HP. electric 
8—L-111 Joy, piston air 

‘Jigs 
11—4 cell, 42” x 42” Yuba 
1—16” x 24” Denver Duplex 
1—12” x 18” Denver Duplex 

Locomotives 
1—4 Ton Mancha, Titan A, 24’ ga 
1—8 Ton Goodman, 24” ga 
—1¥2 Ton Mancha Little Trammers, 24’ ga 

1—8 Ton Plymouth Diesel, 24” ga 
1—7 Ton Plymouth Diesel, 18" ga 
1—Tramaire, 24” ga, 36” x 72” tank 

Mills 
4—6)/2' x 12’ Allis-Chalmers, rod 
1—101/2’ x 12’ Allis Chalmers, ball, 700 HP 
5—8’ x 9’ Traylor, ball, 250 HP 
1—5’ x 10’ Marcy, ball, 100 HP 
1—10’ x 48” Hardinge, ball, 400 HP 

Muckers 
6—12-B Eimco, 24” ga 
4—No. 21 Eimco, 24” ga 
1—HL-3 Sullivan, 18" ga 
1—No. 21 Eimco, Incline, 42°’ ga 
2—Model 630 Eimco 

Screens 
3—4' x 12’ Tyler Ty-Rock, F-600 
2—6' x 12’ Allis Chalmers, Lowhead 
3—6’ x 14’ Hewitt-Robins, Vibrex 
1—4’ x 10’ Tyler Hummer 
1—5’ x 12’ Allis Chalmers Lowhead 
2—4' x 8’ Symons Rod Deck 

Shovels and Draglines 
1—255 A P and H Shovel, 3%4 Yd 
1—171-M Marion Shovel and Dragline 
1—170-B Bucyrus-Erie, 7 yd 
1—20-B Bucyrus-Erie, ¥%4 Yd 
1—255-A P and H Dragline, 40’ boom 

Thickeners 
1—20’ x 10’ Wemco, steel tank 
3—5' dia. x 4’ Denver, steel tank, 1'/2 HP 
3-6’ dia. x 5’ Dorr, steel tank, less motor 

SEND FOR OUR CATALOG 

MACHINERY CENTER, INC. 
1201 SOUTH 6TH WEST, P.O. BOX 964, HU 4-7601. SALT LAKE CITY, UTAH 

CORE DRILL SPECIAL. New hy- 
draulic, angle 800 capacity drill. 
Truck mounted, ready for service. 

Bargain price. Pressey & Son. Pueblo, 

Colorado. 

Crusher 4 ft. Symons standard with fine bowl 
Crushers 2 Kue-Ken 18" Gyracone w/25 hp 

US SC 220/440 ball-bearing motors. 
Crusher 15 x 30 Buchanan Blake type 
Crusher 10x20 Denver Eq. roller-bearing 
—_ — hp Wagner TEFC 220/440 b.b. 

Bail “ail 6x42 Stravb w/100 hp slipring 

Boll ‘mill 5x4 Eimeo w/40 hp GE Ty. M 
-v slipring motor, and new 5 ton ball- 

charge. 
Rolls 42x16 Allis-Ch. Ty. B w/new shoft 

assemblies & new bearings; two 25 hp b.b. 
mtrs . 

Rolis 30 x 18 Cedar Rapids rir-brg 
Thickener 28 x 10 Dorr low-head w/steel tank 
Muckers 3 Eimco 12-B 18/24” go. 

Paul F. Smith 

39 W. Adams St Phoenix, Arizona 

AMERICA’S LARGEST STOCK 
ROTARY DRYERS & KILNS 

1—Vulean 10’ x 11’ x 175’ -~, 13/16", 2-tire 
1—10’ x 8’ x 125’ kiln, 5@” s' 
6—10' x 100’ dryer, 54a" a aad 
2—National 10’ x 78’ dryers, 34’ shell 
2—8'-6" x 70’ rot. dryers, ¥e"’ welded 
1—Traylor 8’ x 80’ dryer, ¥e" welded 
2—Davenport 8’ x 60’ dryers, 7/16" welded 
3—Stearns-Roger 8’ x 40’ dryers, 2’ 
1—7'-6" x 63’ rotary kiln, Y2’’ welded 
1—Allis-Chalmers 7’ x 120’ kiln, ¥e welded 
1-7’ x 6’ x 100’ rotary _ V2" shell 
1—Standard 7’-6" x 60’ dryer, ¥’ welded 
1—6’ x 150’ kiln, ¥e” welded 
~~ x 40’ Bonnot dryer, 1/2" shell 
1—4'-6" x 40’ kiln, 9¥e” welded 

MILLS — PULVERIZERS — CRUSHERS 
1—Symons 2’ shorthead cone crusher 
1—Symons 2’ standard cone crusher 
1—Bonnot 5’ x 10’ ball mill, 75 HP. 
1—Hardinge 8’ x 48” conical pebble mill 
2—Hardinge 7’ x 36” conical pebble mills 
1—Raymond 66’, 6-roller hi-side mill 
3—Allis-Chalmers 5’ x 22’ ball-tube mills 

Pp E R RY EQUIPMENT CORP. 

1429 N. SIXTH ST. 

PO-3-3505 PHILADELPHIA 22, PA. 

HOIST 

One Nordberg double drum 10’ 
dia., 10’ face, both drums 
clutched, 4500 ft. 1%” rope, 
1200 FPM, 38,000 Ibs. line pull, 
1250 H.P., 2200 volt, 3 phase, 
60 cycle, with all electrical and 
mechanical controls. Located 
Michigan. 

A. J. O'NEILL 
Lansdowne Theatre Building 

Lansdowne, Pa. 

Phila. Phones: MAdison 3-8300 - 3-8301 

FOR SALE OR LEASE 

The Wil-Bec Copper Claims 
7 miles from Needles 

E. R. “Bill” WILLIAMS 
Yucca Valley, Calif. 

Phone FO 5-2312. P.O. Box 187 

MINING WORLD 



FOR SALE 
1—MANITOWOC 4500 SHOVEL S/N 4609 

equipped with 50’ boom & 37’ stick & 
5 cu. yd. bucket. 

2—KOEHRING 304 shovels with 1 cu. yd. 
buckets S/N C7503 & C7504. 

2—ROBBINS vertical rotary drills equipped 
to drill 9” plus holes. Mounted on Int. 
TD-24 tractors with Cardner Denver 
600 air compressors. 

2—CATERPILLAR D-8 bulldozers 1441940 
G& 14A1988. 

2—EUCLID TC-12 tractors equipped as 
pushers, one may be equipped as bull- 
dozer S/N 19274 & 23268. 

1—HUBER-WARCO grader 5-D-190 S/N 
5D-197247. 

1—JOY 5CM miner. 
1—JEFFREY 76 AM Colmol. 
1—90 ton portable coal bin. 
1—1,000 ft. of 30” extensible belt with 

drive. 
1—36” extensible belt drive. 

PARTS AT A GREAT SAVINGS 

OVER $200,000.00 WORTH! 

EUCLID parts for B 18, 36TD, 14TDT, 46TD, 
24TDT, TC12, 27FD 

CATERPILLAR ene fev D-8 2U series & 
D-9. 

MANITOWOC 3500 parts. 

BUCYRUS-ERIE parts for 51-B, 54-B. 

M-R-S 190 parts. 

ROBBINS DRILL parts. 

CALL OR WRITE 

ERNEST W. BRUNS 
305 RESERVOIR ROAD BECKLEY, WEST VA. 

PHONE CL 2-6226 

CLASSIFIED 
ADVERTISING 

GROUP OF 10 full sized mining claims, 
area of 200 acres, held by location in 
Yavapai County, Arizona. Strongly min- 
eralized. Main copper vein enclosed by 
schist. Between Phoenix and Prescott. 
Valuable as real estate. Contact Mrs. 
John Slak, Mayer, Arizona or Mrs. 
Adeline Mills, 1695 North Point, San 
Francisco 23. 

200—4, 20 & 30 yd. dump cars 
16’ Gayco Air Separator W/Motor 
2—5'x8’ Kennedy Van Saun Air Swept Ball 

Tube Mills with disc feeders, fans, piping 

5’ x 22"' Hardinge Conical Air Glassified Ball 
Mill 

4V2' x9’ KVS Air Swept Ball Mill 
2 Wemco 2M—HMS Plants 
5x5’, 6’ x4’ & 6 x9 Traylor Ball Mills 
No. 56 and 7’x15’ Marcy Ball Mills 
10’ x 48” & 5’ x 22” Hardinge Ball Mills 
4’xll’ & 7’x15" Marcy Rod Mills 

636 Allis Chalmers Hydracone 
20” Allis Chalmers Gyratory Crusher 
O° «24, 14°28", 16° x", DW’ xB", 

48" x 60", 66” x 84” Jaw Crushers 
24”x14" & 42”x16” Type B A.C. Roll Crushers 
24S Telsmith Gyrasphere Crusher 
5V2’ Symons Std. Cone Crusher 
7’ Symons Snort Head Cone Crusher 
78”x36'6” Akins Duplex Spiral Classifier 
8’x37’x19’ Dorr Bow Rake Classifier 
6’x50’ & 8’x60’ Rotary Dryers 
7’ x 120’ & 9 x 162’ Rotary Kilns 
4—30" x32” Dings Magnetic-Head Pulleys 
Model BX-100 Sutton Steel & Steel Table 
8, 12, 23, 25, 45, 100 & 115 ton GE & Alcoa 

Diesel Electric Locomotives 
25 ton Ind. Brn. Hoist Dsl. Loco. Crane 
690’, 1100’, 1500’, 2230’, 3078’, & 7608’, Inger- 

Rand Elec. Compressors 
2—15 HP Inger-Rand 2D Slushers 
500—50 ton & 70 ton Gondola Cars 

DARIEN, 60 E. 42nd Street, N.Y. 17, N.Y. 

MILL SUPERINTENDENT 

METALLURGIST 

For large lead-zinc flotation operation 
North Africa. Applicants should be 
technical graduates with at least 10 
years supervising experience base metal 
flotation. Two years minimum con- 

tract carries liberal salary. Knowledge 
of French desirable. Candidates must 
be willing to learn French. For details 
send personal resume to Box 117, 
Mining World, 500 Howard St., San 
Francisco 5, Calif. 

OCTOBER 1961 

ENGINEER — RESEARCH 
EXCELLENT OPPORTUNITY for 
Engineer interested in iron ore bene- 
ficiation and pyrometallurgical re- 
search fields. Location: Northern Min- 
nesota. Send resume of education and 
experience. 

Box 115, Mining World 
500 Howard St., San Francisco 5, Calif. 

POWELLITE WANTED 
WANTED POWELLITE property con- 
taining tungsten and molybdenum. De- 
posit should be wide enough and large 
enough to be mined with power shovel. 
Should contain more than million tons 
of commercial ore. Bank references. Mine 
Operates, : Box 889, Reno, Nevada. 

CUSTOM GRINDING — Barite, Phos- 
phate, Celestite, Fluorspar, Talc, Etc. 
Dryer, mill and storage located at Eagle 
Pass, Texas. For information write Tejas 
Barite, Inc., P.O. Box 13216, Houston 
19, Texas. Phone mumane 4- 7561. 

FOR SALE 

Southern Utah uranium deposit in 
Shinarump conglomerate near paved 
highway. Assays 0.37 to 1.00 percent 
U,Os. Spent three years on claims. Now 
Doctor orders me to slow down. Professor 
John Hodgdon, 733 Spring St., Santa 
Barbara, Calif. 

FOR SALE OR LEASE 
Copper-Zinc mine prospect. 1% to 3 
miles from paved highway, Mono County, 
Calif. W. L. Benge, P.O. Box 253, Bishop, 
Calif. 

COPPER PLUS ZINC 
To purchase for stockpile, West Coast, 
25 percent minimum combined cop- 
per and zinc. Prefer concentrates, ore 
acceptable. Will consider availability 
of new 1962 production. Write Box 
120, Mining World, 500 Howard St., 
at Francisco 5, Calif. 

FINANCIAL — How Investment Bank- 
ing Houses or Underwriters handle firm 
underwritings and private placements. 
For information write Box 121, Mining 
World, 500 Howard Street, San Fran- 
cisco 5, Calif. 

WANTED REPS. Established manufac- 
turer of automation controls and mate- 
rial handling specialties wants additional 
reps calling on contractors and industry. 
Most territories open. Write full particu- 
lars including lines carried and area 
covered to Box 119, Mining World, 500 
Howard St., San Francisco 5, Calif. 

GEOLOGIST-ENGINEER desires posi- 
tion in far western U.S. or Alaska. M.S. 
Geology. Ten years broad experience in- 
cluding supervisory in research, explora- 
ticn, geophysics, mine engineering and 
mine management. Very adaptable to 
any job. Write Box 116, Mining World, 
500 Howard St., San Francisco 5, Calif. 

FOR SALE 

SILVER-COPPER-WATER. 80 un- 
patented lode claims in Graham County, 
Ariz., have widespread showings of low 
grade mineralization, and test holes indi- 
cate a large underground water supply. 
Near highway. Charles E. Sievens, Box 
343, Safford, Arizona. 

WHY DO ASSESSMENT 
WORK FOREVER? 

Let us out your property in shape for 
Sale or Operation. We specialize in Flow- 
Sheet, rare metals and rare earth. No 
problem too great for us. For further de- 
tails write: WHIRRY LABORATOR- 
~~? 2609 No. Main St., Los Angeles, 
Calif. 

MAGNETOMETER $750 

Askania vertical magnetometer for 
sale. Guaranteed top condition. 
Ruska certified calibration 10 gam- 
mas. Wade Dale, General Delivery, 

Susanville, California. 

SALE or TRADE 
The Monte Carlo Silver Mine 

One mile from Creede, Colorado. Four 
U.S. patented claims, approximately 
35 acres. Owner disabled. Make Offer. 

M. Grichter 
2519 Glenview Ave., Park Ridge, III. 

TA 3-8771 

GEOLOGIST, M.S., 7 years field experi- 
ence in Western United States, seeks 
responsible position in exploration and 
development operation. Resume on re- 
quest. Write Box 122, MINING 
WORLD, 500 Howard St., San Fran- 
cisco 5, Calif. 

SOUTHERN UTAH uranium mine ship- 
ping ore must sell. Chemical assays 
0.196 percent to 0.568 percent. Have 
option to buy, lease or sell. Professor 
John Hodegdon, 733 Spring Street, Santa 
Barbara, Calif. 

FOR SALE: 320 acres of land at foot- 
hills of the Continental Divide in South- 
ern Idaho. Supposed 6’ to 8’ vein, 
should be prospected. Write Box 123, 
Mining World, 500 Howard St., San 
Francisco 5, Calif. 

MINERAL DEPOSIT 
For Sale * * * Private Party 

Mineral: Copper-Zinc-Silver/Lead 
Gold and Cobalt 

Approx. 202 Hectares 

Will negotiate with Financially Re- 
sponsible Principals only. Write Box 
124, Mining World, 500 Howard St., 
San Francisco 5, Calif. 



ABRASION RESIS 

CREASE eeirant 

CHEMICAL. RESIST A'S & 

SSN . 

“NETONE” Filter Paper is a neoprene impregnated kraft paper that 

offers decided mechanical and chemical advantages over standard 
filter papers. 

When compared to 60-pound unbleached kraft ‘“NETONE” Filter Paper 
shows a 500%, increase in wet tensile strength, wet burst factor in- 

creases from 6 to 57 and there is a marked increase in abrasion and 

crease resistance. 

The following are a few test results indicating comparative resistance factors. 

Solution 60-Pound Wet Strength Neoprene 
Kraft Resin Treated (3%) 

H20 0 72 hr. 86 hr. 

10% HCL 0 6 min. 4 hr. 

10% NaOH 0 6 hr. 

Sey Biss . 
ee 

Write us about your requirements and we will be glad to send samples 
for your testing. 

And for your filter cloth requirements we weave fabrics of treated Cotton, 

VINCELt, SARAN, DYNEL, GLASS, DACRONTTt, TEFLON*** POLYETHYLENE, 

NYLON, ORLON* AND POLYMAXf, Samples sent on request 

* TM for duPont Acrylic Fiber B TM—NFM Reg. U. S. Pat. Off. 
*** TM for duPont Tetrafluorethylene Fiber +? TM for duPont Polyester Fiber 

Whavers of Industrial Filter Media for over Fifty Years . 
a pc Sy 

ae 

. FI LTER MEDIA Corporation 

General Offices and Mills: New Haven 14, Conn.; Western Office and Factory: Salt 
Lake City 10, Utah, Sales Offices—Representatives: Atlanta, Ga., 990 Lindridge, 
N.E.; Cleveland 39, Ohio, P.O. Box 9407; Monterey Park (L. A. area) California, 
664 Monterey Pass Road; Chicago, II|., 6034 N. Cicero Avenue; Houston, Texas, 
1607 Jefferson Avenue; Toronto, Ontario, C.P.R. Roadway, 1119 Yonge Street. 
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End Bits, Dipper Teeth and Welding Rods 
for the mining industry 

Amsco doesn’t build tractors or shovels. We leave that 

to the tractor and shovel specialists. But, we do build a 

full line of impact and abrasion resistant alloys for these 

machines that help you reduce wear problems. 

No matter how dense or abrasive the material you’re 

moving, there’s a special Amsco alloy that’s just right. 

For example: 

END BITS— New Amsco “CS” multiple alloy steel end 

bits have a tensile strength of 220,000 psi, yield strength 

of 195,000 psi and a hardness of over 400 Brinell. 

Dozing in dirt, sand and rock they have given 2 to 3 

times the service life of competitve products while main- 

taining sharp cutting edges. You can get them for all 

major bulldozer blades. We also make a line of track 

shoes, grousers and weldments, rollers, sprockets and 

rims and idlers for all major crawler tractors. 

DIPPER TEETH— “Simplex” two-part reversible point 

dipper teeth last 2 to 4 times longer. A special pin 

lock assures positive locking of the reversible tip and re- 

versing takes only minutes on each dipper. A new heat 

treated alloy is used in them—a tough metal that with- 

stands extreme abuse from impact and abrasion. 

WELDING RODS—A complete line of Amsco elec- 

trodes and weldments is available for build-up and re- 

pair, led by the famous “Pair for Wear” which handles 

90% of your hardfacing requirements. Nicro Mang* 

is a 14% manganese steel electrode that eliminates, at 

less than half the cost, the use of a “buttering pass” of 

stainless when welding manganese to carbon steel. Its 

partner is the X-53, an all-purpose electrode for general 

hardfacing. A sample kit containing both of these new 

rods is yours for the asking. 

If wear is a problem on your job, see your nearest 

Amsco representative or dealer for end bits, dipper 

teeth, welding rods, shovel buckets, crusher wear parts 

and other products for the Mining industry. 

*TRADEMARK REGISTERED 
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Pump shutdown can 

bring your entire produc- 

tion line to a standstill. Cost- 

ly downtime for repairs is 

eliminated when you install 

Wilfley Sand Pumps. With 

Wilfley’s exclusive ‘“quick- 

change” features parts are 

replaced in a matter of min- 

utes. Simplified, packingless 

design and rugged construc- 

tion guarantee low cost, 

trouble-free pumping and 

long pump life. 

Wilfley Sand Pumps may 

be fitted with interchange- 

able electric furnace alloy 

irons, rubber covered wear 

parts, special application al- 

loys and synthetic elasto- 

mers to best meet the needs 

of your pumping installation. 

Write, wire or phone p 

for complete details. 

iter 5094 Pom, 
Compamons in Economical Operation 

Milley Acid put? 

NO 
MAINTENANCE 

FOR MAXIMUM PUMPING ECONOMY EVERY 

INSTALLATION IS JOB ENGINEERED. 

DENVER, COLORADO, U.S.A.—P. 0. BOX 2330 

NEW YORK OFFICE: 122 EAST 42ND ST., NEW YORK CITY 17, N.Y. 




